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1%  q?4  474  '4,  cqi-cqf  ^tq4  it  Fttf «  ■^k  icFtTg  %t 
TTTSn  4>7  ’4^47  Ft  3?g44  4v?*t  rim  4  I  gFlt  faq  4t 
4544  4541  47  3T!Ff  gt  4347  4T;  qti|  f%F%  WA  fq^TF 
4%  qgf  37747  4T  I  qf34  Ft  =75154  4flff  4!  457  fI4t  3lk 
qiSft  %  FtflF  Ft,  q^  %t  4Ff  =4orf  45F  qiF  4vF  5t4T 
44%  %q  F7T4TF7TI  4374  47  |  44  qsp  4flft  %t  47F 

q»F%  gq  Fnq%  qq  44iqq  *t§?  377  jwi  ^k  qn^5R4i 
%t  fqFrfl  ft  it  41  f%  F4Iflt  -stt  %  fq#IRT  % 

FtT4  574  q?  73f  ft  414  ^tk  fW  %  I^iqt  qT  5tqF 
^-414  Ft  4f  47^  FftfFt  gftf  %7  414  4747  |  1 4f 
47  4ft44  q>f  44— 4f  47  qnc4?tf%4T  %  %7Ft 


qfenm  fi?q2r  qqqt  gqiqpg  <st  ro  m 

SITsfN  %  'TjRl  gfqql  «BT  -31T,R7Tr  ?rt  *5Rj|T  qi  I  PI 
5TW  Pqqtrft  qqift  q^kq  qm  1)1  3R  tjrt  qr:q  ^ 
qk  qq  $  qq^  srr  kt  qkri  /  q  srcft  qqiq  <p  qg*T 
q  q§q  q>C  qq^  qf?qq  JJK  qt  fqjqt  fqrqiq;^  qq 
SR  mzwztf  b'  ~qtq  qq  qqs  gq  q^gq  gq  «ft  ^qji 

q  *3  W  qqrq't  qqWR  qgRqk,  qsTqiR  qft  fw 
qid  qk  qftq;  qjfq-sRtq  q?qt  wt  qn^Rt  incq 
q*rd  §q  qq  $  qft  qeg  ^?iq  ■$*%  q?t  sn^q 

q>qt  I  i  gq  q*SR  q?t  qqqft  ftlgfT  qk  qtgfT  qqTR 
ftett  I 

man  <?i^%  i 

rrj  qk  ftqi  qqi^q  ^  uf  # 
jRqfarqkqq-  ^ITft  ^  ^  qfcqq  gq  q 

^  ^  ^gqjRT  «fciq  q  q?  I  gq  q^q 

gq  qft  g^fkn  qt  q^gq  ft  «it  |  gq^t 
qqqtpnq*?  q  Rq  %  raqi  «n  fo  %  qqqi  qm 
qq^is  qtqq  Ig-qqR,  qi#g-#gq,  qiqq-qrfq  % 
3£R  qk  msfa  qw-qwjrfT  %  fq*qR  q  qqra*t  I 
g*ft  sfRr  *st  mu  q  pq£  §q  qk  qf  qt=q#  §q 

%  qf^  #T  t>T  qvqiq  §*Z  qtq  kt  RTR  qt  *W 

foqi  qt  m#  sqfqqqq  qq*?  qft  Mg;  ftqt, 
gq  qqtq  q  gg  %*  qR  qq?n  %  gqR-qqat  qR3  ft 


srr&wiu  3F3ti  |  ? 


it  wqqi  *ftq3  sri  ^3i  im  mm,  ^tfc  spf  3%$q  $ 
qftsRtn  smw»  mi  i  373^  pjr!  q*  swu  qspf  sik 
qfrrf  %t  qf%q>  *w  qft  fir^T  §r  $«*  %  %&  q*  sksrc 
qf%,  ^k  qgf  gq>  pir  q?  tp  q^ipqsw 

SlRPtfqjqT  i 

.  ._.  3*1%  %*q  qft  fq^qq?  33#  qqiqn  # 

*v  .  r  r  rv 

^r  sip  ^*nt  n?  >4t  3tk  firo  *w 

‘qrag  tq^qt  qquJi’  f%<qi  g^n  qt  i 

sqitqs  g^q  pft,  Rig-3-qi#,  qfr^q-fqsR  qgi  *i# 
37k  sprV?r  q>R  <|  i  phaV  #  q?%^  %t  33%  qnqqtsi 
qiT  hr  q*T  q*  33%  gfeit  kk  qfe^  %qn  % 
qf*H  qjp*  m  3qqu  q%  *g  l  il%  %  3R  qq;  33qsi  qg 
q>R  qpqq  311#  Wl  I  it 511  33TH  #%  q*  33%  gqq  if 
qg  fq=qR  31131,  f%  33%  3q^it  <R  qqiq  f%33T 
=qtfgq  3T  333T  3gf  |3fT  1  g3%  |§  3T  3?gk 

faqrc  f%3i  %rk  fq^qq  qg  g^n  f%  sm  *ft  333 

eq%tqqfti#  1  #k  3#  t%%  3*3  %  *wir  #3  # 
pI&i  qu  q«%  fta#  3%  q*gg  33%  rip  qf  si 
qqj-q^  «w%  ^  si#  sqk  qq>  urn#  %  fsraiq  «rq^ 

*  fftqr  %  ##  «t  tt$  fqqq-qr  *hi  qqor  I  f%  sreq^rar 
$r  qtq  sr«!  €  Vm  3?r  *$1 1  qp§  qjf^  qqiipq  «bi  3R»r  ft 
fl&im  1 1  qg  3rq?ft  sreqiSRr  *cr  qiq— qfe  ^r  sraqsjRt  $?r 
qr  3% — wt  fqrit  %<n  1 sn%  3  qq  qtft  ^qqr  1 1 
q#  I  qcfqqf  q>r  1 


i 


Vi 

qra  wrCf  i  sq  qq>R  qq  ^35  *q*  ntT  ns  q* 
wmvfti  fqqrq  qqMV  #3R  sqqfar  §q 
rr^K  nnft  *£  I 

t 

qjqtqiq  %  fqq>2  n*T!-a5  qft  fqqjW  kft 

^  ^3^  |h  *Tfa  qsr  |?  ^  ^ 

^  |,  sArT-^  mm  q«T3  ^rft  q*  3RT 

nfrti  ift  *?ft  q*  qq>  qq  *Rfa%sRr 
qsWfcwitf  «n%q  st^r^irr  dr^r  gsn  «g  %  qg,H  ^ 
i)  91TJ3  qqR-qqR  qR  33  ig]  I  I  gfq  qq  sqk  f%Tj 
q$T%ff  |  I  qq  ^Tlfflf^rf  gt  *g!  £  \  qjfg  ^Rr<?  % 

g?g  q  imn  ggq  q  q'tt  f^ai  |  at  vrehnft  % 
qftwr  qft,  qqf  qiq  |  £t  f*R  §q  qiqiqq  qft,  qftf  qsrqqr 
|  <rt  Ig-irqR  qft  l  mi  !  iqi  spjq  r.m,  qq?  qq*# 
i^qr  %  qq  q  qq  gtct  |q  q)  qiqq-qifq  %  i^TR  qft 
f'q^n  q  fqqq  I  I  q*-q  |  qR?R|fq  !  W’-H  |  5$fq-gftqT 
qft  -SRqgiq)  ^  !  q?q  |  if?q>  qvqm  qft  srawNf  }jfq ! 
^c  fq?qq  ftq  q  Riq»q  I  fq>  gqw-g  tqi  <jq  g^qs?  *r 
q%  ?  ?k  fqsra  foq«  |  fo  fcn  fq^m  aq^ 
#c  q^T  qR  q%  i 

&  %ft  sp$r  ssfq  ^qw*?  ^  srqqj 

*fq  wi*r*g  .  -  r  - 

qim  qqq^q  R*R  qR  %qi, 

"WW  fsw^  Pf  \  Wli  q  fqqqj  qR 

?3^  |  I  -  -  —  — 

(?)  $%q>  5RR  STTiqnqf  gRT  qHsflTg-SWeq 

^k^-srqR  I  (^rMt  %  wk  «Fq  qwfi  % 


?<  'mnmzwi? 

fimfm  wi  q°  ?  q=qrc  wt  se  $m  wm  i 
( s )  jcrgrR  k*n  qnm  %  i?rct  %  fck  wqq 
^qiqNfq  <t  qfm  SfiqqqT#  q>T  Pflfqrf  q^qj  |)  q|% 

#  if3  %  ■*#  ^  wrk  qfkg- 

qfkg  ?qiqf  q<  sim  -y$'t  s>n^qrq  ft%  gjk 
tqif,  gq^qiq  4h  qkit*3i#  q  “sr^  ?wiq  fq>q  i 
fom\  ’bst  q?  |*tt  %  <mn  ik  #  q^ii  qsi#fi 
qiqs*3q  i  qrqfa  snq-qsqqi  #  qi^  qq  =nt 
^Sfr-MNT  qq  fq«i  #4  %  t*#  q  is  qqr  i  q^, 
4frf4q  ijfqqf  4t  m?-4t?  q*  «t  %=§^i  q  ijf%- 
<J3n  §f  Ft  q  q^clT  5HR  qgj  q%  q  q*?§  SFRW^ 
^qFF^q'qif  q  qt  q^c  3qi#  i*  qg  qqq  foqr 
#  Bqsfit  rffiRR  #f  W  qq#  qt  |  ^ng* 

sq# q  ktm  i  *qqi-5qqq  qf?;#  4k  kt  § 

33T-33T  5R  qjfl  q  qgjift  q*  ff  |  4k  |q 
5t$r  qq-qtft  JjfigjtT  #  wifH'  qqr  3 

STB  ft  qq  I 

C<)  ^4  k*q  4t  gft  %  %q  q?qii- 

qq»w,  R£k?n'^q^qiifq^i--^nk  *fN> 

q?q  fqk  I  i^qieq  R5T  Rl^q  foqi  I  qsji?  4  ^4 
d  qqt  qi  i  qq^  qjk?  qiai  qq®3  %  §§?  q#  ^ 
?>  ^  q^T  i  §q  qkrt  q  «tqqq  qg#  %  i#t  q 
qqqan  qfqrqi  i  a§rqq  ifr  qgTn  sqifqq  #,  i? 
4fc  if?q>  q*qqT  q  qq  HcRfq  f&n  t  $q  qp#  'BI 

SRR  qrcq  kT  =Bt  3  f?(W  m 


qerisn  mm  i 


sfV  stiffs  ^rt  ii  i 

(3)  fftel  t??3?  -f>t  ifn  %  feq  Hsqf,  ntm*!,  ir?*, 
k^t  =5T^Jr,  "1^*  mvi  W+T>  MIRf  qc  HI  WITH  t 
HHTqHT  ¥t  fit  I  qjfa  H  frR  it  *Tiq- 

anraf  -ift  Fstiq^i  i\  hi  'snwtiH  jp.ith*hh  m  d^q'r 
qft  ^  %  Tm  hshh  it  m*  m  m  it  h  et  *qwi  ht  k, 
HHRTqsi  1 1 

qjfq  ?qwr?  h  yptws  -ift-w  ^£i  rft-i 

W_n  q»TH*q  %  -%i  *qf  qft  <}fa  it  otnWT  I  ^rftjft  yjj 
wfrcR  *R  HO  5  tjffl  k;  fan  H'f,  jfa  Hi  RMT  HI 

sfaqsrar  ht  =3rrft  w  srafr  it  ‘q%  ira’ i  hth 
qfat$  W  3  qfeig  k  I  *MW  q%  Jfrt^i  %  ^qqtH 
«nfq  %  hw  irta  ^t|1  i?  ^qi%  q> 
sthiht  q>t  *<ai  «rta  <«-^irac,  sto  sNifcre  it  'qfau 
Hfl  %  g-HK  it  c-fillft  %  faq  nq,  qitq^lftqfi  *W|’ 

%  hih  it  sHifttt  <t  i  qft'*  sr«  mft  q>r  qw 
qftqq.tfiqft-HHi  %  ^n-ivi  t?  I  q«  swi  %  sthth 

Sit  HbRUHT  gwtHfitl  Ht  flrsft 

q&  faqpTM  HlgHcRM  q^HT  sfa 

Htfq^  3QH1%  H5TH  %  I  HHH  WIT 

*  q^iRqp'Pifa'fci  +(  <R  3$  5«[?iqi?-gi%qr«2i  «r 
sm?t  5>  <w«  it  ctiw@  «<3>  awqi  q<6  qfd  %)  ffS  '4\ 
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gfvr^f&fdqf  *i  SRH*?  %  ^3Ri«q  qfl  ?ft  Wr  si  HR 
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s^r  1 1 

IRR  %  1%”.  R>#  gn  ifag^RTSI-RfTRF 

%  frsr!  %  trifle  f  sri##  itqg*  r|%  1  ^ 

FH  RRFR  F  r?€fs  fsr^n^T  FRR  F  3SFRI  FRT  I 

r*rr  %  FRiitit  it  <?frr;  f  rrt#  rr  trjfsiri 
%!  I  SRI##  RSRR  ?t  ill  <RRR  F  RF 
ffr  frit  firo  #Rg*  tot  #%  §q  '4,  #^4 

#  I  SRTFt#  %  RSRR  F  RRT#  FF1RH  R#  # 
RSRR  F  #RT  it  %T  f%RT  FRI  I  R??3  SIR  ^SRT  it 
it#  =r#  Ft  #qg*  f^r  F  #  ^f  #=rh  F  fi  it# 
SI#t  =R#  5UR  RRFg3  ft  it#  %  13#  SufR  F  FfF? 
%n  1  ^f  qfen  $?r  it  srt##  %  ^r  fliRi 
it*  R#  fwfaRT  %  FIR  i  FI  I  FgTRTSF  it 
F*#RF  R5*%  RS^T— “*TSTT  fFf  FFTF  §#  |  I  ffcl^R 
t  r%  %  $raRi  FSSI  RFF#  %  Rt%  I” 
JURIST  RSI  f?R  QfsIT  F  #RT  it  FRI  RIrg  R3RT  #R 

§  sra-jpfR  mt  stfri  rf  f|  1  RftRHF  r?  §rrt 

fi  IF  #RT  %  sp#  F^IR#  it  F|1RFT  %  SRI#  it 
it  R>R  SJcR?F  R#RJ  ftrFRT  Rtf  <|R  3  Rfijn  ^  f^sr- 
RIRT  I  SRT#  #  #Rg*  $  FTRIIRSRT  #  3  #* 

fi*  TO#*  r|%,  S#  R5lf%RI  R#  TOFIRSRT  F°  \&o 
Ro  %H  #RIR#  %  f#  ^-TF#  RST  S5RRRI  R5*% 
FFF  f^Tl  Rg  RigF  §F  “$*J*  WTR  F  SI'S#  #SF 


qg«n  snairo  i 


qft,  *nqqfr  fssfr  im  ih”  ^ra  §ftf  q*  ftgR 
ft  I 


qfaifc  i 

ftt  at  qjfq  q>T  flRf  tftsR  fftfftR  sftfc  fcl^^JlJ  HJSfJI# 

ft g«n  |  ftk  $5  ftt  gftsft  %  ftfta  |,  q*?§ 
%aR  ft  fta^r  f^q>  qa  a|i  355m  fq*n 

5?iaT  |— 

v/(?)  *13*1*1**  qft  sreai  |  %  S^lftt  5ft 
wft  qqra»q  %  %  sqg  -jqftsr  ft  ^snqa  rtqR  qq>  <|g 
^qq^f^iq  ;pq  ft  samt  5ft  &  qra  snqR  ^gai 
qsarc  q*#a  q>*ft  §q  qq>  qra  q>i  sftfi 

?qiftt  5ft  qft  ife  fqRI  |  *qjtft  5ft  ft 

-3ft  ft  im  faai  1  3*  ft  ^ft  *t  aftr  qi^a  *t  nqi 
h  ?s  ft  fqq  fftai  i^n  1 1  a*at  wk  ?fttat-f&f 
qR%  g?itft  -w  %  q^q  ag  q*  %n  5r  ^ 
?.iaa|T%  g?«ta  qft  ?n^  §*n  at 

*a  ft  ae  §g  safe  *sr  qq>s  q*  praia  ft  to  fftai  i 

^1<  m  q|  ?qft  ^qiftt  5ft  %  qjR  wftf  qRQURft  5^52 

q*ft  snai  at  saiftt  5ft  ft  qfTOvjai  qq>2  q*%  aft  §f ar 
%n  *ik  f%  “ft  <|fftai  aft  %%  qRift  aCt,  fqfg 
ft  ^fift  *nat  1 1” 

(q)  3a  taiftt  5ft  qatara  ft  ft  at  *3*1*1*?  *r 
qq  ?T5gT  ft^aa  fasia,  q<>  $ro**ra  qftaqq  ’aqft 


*,o  Whwr*r  «rtt  |  ? 

stifftfti  ft  stw  trngw  %  fftq  sqml  »ft  ft  qra  mm  i 
swt  sinfs?!  ||  i  skT^^w  ft  4ta  si  3ifs  *ft  wa  fst^t- 
sr,  fftst  qs  tnfftwnfft  qft  T$fw  ftt  ssm  swt 
st  irfftin  ftt  ft  It  s^mvt  sft  ft  ftm  stnqr  q>s  st 

3gw  i  w-  k*  rtq5  qsm  qw-srarer  sis^  ft  stwifi 
d<n  s?j  wqft  %  g>iq?<jw  ft  swt  i?  q^2  q*  fftw 
%  *ft  f.®  sEtisft  qft  'H3  |  #  ste  |  mti.  istfisR  st 

Sjfftftt  ^  33!  q*  JTf  I  It  R^lfgrT  q*ft  fftgTSR  q<  ft? 

ftt  ssjiqw  ftr  i 

(0  qiujqw  i\  ftt  m;  fstsi  wi  £  i  qq>  fftr 
sqraft  sft  njfT-aa  qs  3qft?r  q*  sir  ft  i  qs<jft  %  siq 
q^ffts  stqft  p[  ifftznssR?  suiftftt  stf|q  qgj  qcnq  i 
arts  stTrHfa  q>*ft  qtSrf  ^  qft  fttq  it  «?TqR  3?!ftft 
mimw  sqwft  ftt  qs  vt&m  fftqt  i  sqwft  -sft 
ft  mmi  §fa  q>s  ftt  gq>?  q>s  %  mil  m  ftt  qq:s 
q>s  q^T  fft  it  gs^ji  stra  swq  qftt  stc^q.  q»s  stqtqt 
|  ftt  fftsft  “^i^Fft”  ft  s?w  fft*n  stw  |,  qsr§ 

i  SF^TSTt  I  ^Slfftft  gftfrTT  |  I  31T?TT,  t5^  ^ 

§*tfe  ftft  I 

(v)  qqrn  qft  qq>  Raw  |  f%  qq>  fft*  sqrm  5ft 
swt  ft  fsrsTsmra  ft,  q«  ^sstisr  5ft  ?nfft  qjfftw  stwt 
3^q  *ft  3qfs«ra  ft  1  pgiwft  sft  qqqqq;  1st  q|  1  q>Tsm 
<pft  qs  ^i§n?n  fft  qq>  gsq  fts  qist  m\  s?t  t  sst  ft 
snft  qs  qq>  ftf§q>  fft^tTf  ftnT  1  ftt#  fts  ft  qq? 
q^  sqfftj  sqrsft  ^  ft  fftft  P5  fflSlf  Sn^S 


q?«n  i 

^mT  f%  s^rcts  $  $5  sts  sisr  i  sststeft  3 

fS3lf  33I1R  <jTT%ST§t  Sit  ft  f%  §S  Wsft 
q?r§  ssS  firait  %s  sik  jrs  s  f?qn?  q*  %n  i 
^FST^ftsRt  fs  q*  $e  q?  sik  qo  siik 

3^qf  ^  qssi  f%  5pst  s^  srq*  qjq  %  ssksi  zm  qjfq 
xz\  |  srk  s?s%s  k  i  ?a  qssfq  m$s  fast  sst  m 
^skfqsft  ?<i¥  qft  sff  i  ssr  $  ssR-*?  q^ 
^stgsi ! 

^  (v)  ks  s&jft  s  FRisteft  ssrsr  ^ 

A  i  ssrsr  s  ss*  %  ssssfs  3^q  sfk  s?  sf  *m- 
qwsrtf  -tffs=R<  sn%  sst  wftss  A  I  swns  s 
tsifss  q>T  *}s  *tsss  fosi  ssi  i  f^rc  %  %  ssi^r 
S  <js  -33s  qgri  sst  f%  sriq  sssj  w§s  s  qk 

3SS  iq  SR^Rt  SRSFS  its  i  *SH  T%3  qj 
■RRSR  SR^S  §311  I  eqiipSR  il  qfSR*  Silk  m) 
ss  sets  srsrt  sqf&m  a  i  ^Tsfsft  A  srs  q*  q>sj 

“<jta  ^  I  fa  mw  ^ 

wm  i\mf  *>mzt  ^rt5[  £kn 
w<rf  ^  ^  TO?*  «Rf  si  ft  srrc  5*1 
^  ^  <wt”  |  sst  qt  q|S  i  m  «  3i2^ 
fkatai 

($)sq  ks  ^kts  -esRt  %  gw  s^sgq  s 

*qtst  ift  *SSI  3TT  c|  ^  I  STS  $  §§?  SMSJ 

%  q|  A,  sss  qq>  sikr%T  st  a\  i  ^Rstst  S 
^a  q*  krc  g^i  %t  i  'jsiS  q*  w$z  kRT  fq  “ss 


^  WteWTSf  I  ? 

sift  |  rtot  5j?jt  ftn  I.  ”  ^  tor 

TOTO  q>T  TO  TO  #  3!#  %  qfa  £t  TO  3Tlft 
5RTO  *$  ^T  TO<ft  I  ? 

(vs)  grog*  qft  to  <£ERt  qroi  |  l  to 
srofftft  $  «ft  tokuut  ssrcfas  3ft  to^h*  ;&t 
ngs*#  «pt  to  q?i?f  §t?  q*n  ft  “qft  *ptf  qtfq- 
qrT#  qroft  *rw?  '$  <Rft  qiTO  qiTO  =qrf?%  i 
qft  to  r  to#  i”  m  q*  storto  % 

3Tf*  #f#TO3ft  %  ^T  ft  JTIITOIT  IRTT^  TT3fI  I, 
*?f§[  |TOt  *ftf  S.flf  STOg^R  ^ff^TT  H  TO  # 
%  IRTRT  *T3f  ft  gft^f  <q  I  5?q  q?  TO##  %  W£1  ft 

i(W  $R  ft  3TR  afa  SPOT  %  $HT  m 
ft  tfftl  #T  W  ^T  <n^T  ^5fl 
3PS®t|  I” 

(c)  to  #*#  sitot  #  srfa  #  1 1  to 

ftl  TOPS  rl  TO##  §  TOTOIT  %  «W[l  ft  *TCRRI  ! 
TO  gft^3H  W TTOTO  sitf  iM  qft  «IW  f§  J#q>R 
q*  ir  #  to  ft  if  %  *rfeR  #  n#  f##  <rorf 
^q%  #  3jrri?  <jr#  |f  |  to#  ft#,  <#<  snl 
ttto  k  ?p  q#  *n#t  i”  to##  3  s^r  ftn— 
“to%  to  sroq  r  tf  to  <<m\  m*  to*  «tot 

|  I  fiK  I  ft*T  TOR  ps?  q#*R  q  to*  |w 
#  srnrr  #  to  i”  “gf  |  tot  to»t !” 

(£)  #*rg*  #  Ircsn  %  q^rot  3  <m  *s* 


q^Tsr«rm  i 


Nn?NP-T  ft  sqwft  *ft  fft’qroqpr  qr^  tftft 

§n  $  ?NT*ft  Tift  ^  NT^ft  ffaT  §STT  IN  ^|  i  fftqTT 
qR  fftsTT  ftNT  I  sqpft  5ft  ft  qsR  ^  Nlft  q?  N«FNPT 
qft  P?  N  q>'T  ft  “5PRNPT  !  ^  ft  p  ^qft 
1 1  |i?t  ftqR  ftqra-Rrsq  srift  ftift  ftft  ?nr  qsc  nnt 

NT,  5RT  ^q^fl  N  NT  R%  sfo  cjftl  ?iqft  qTUI  N  TNtft 
qf  i”  'Nrt  !  ^gr  ^nt  sik  b^rnt  q>i  m  fosro  I 
NT  sqqft  NTN^  ^  ftt  qftffN  Nf!  ftrsRT  NTgft  !! 

(H  qo  fftqpft  n,ff.  q.  3T|?R  %  5N- 

sftfe  %  fftsiN  ft  i  ?qwft  Nt  ft  spin  ftq^ft  i 
«Rjg  5*ftq  ft  B?ft  qft  pint  ft  ftqra  n  nt  l 
Fqpft  jft  ft  Blftf  NR  BN#  RTRfiTNT  I  3RT  ft 
ft  *gst,  fTfTHN  !  ft  ^iqft  N^r  q>T  tsin^n  *fft  nr 
mm  i  snq%  iraTnft  njt  *ft  qfftqi^  mi  qR 
'R^gq^n  *£  «rftt  m  ft^  strrrjrt  ft  Nfare  N|f 
ftqT  i  ft  fen  qftt  «nt  i  i  ntn  q$f  m  m.  nf  i 

m  SNPft  5ft  aST  SRcT  RNN  STINT  sffc  STN*R  ft  Slftqi 
1  «SR  ^qrftT  5ft  %  srftrTTT  4i  Nft  BNft  qo  TJ^N 
1  *ft  ft  i  *Nuft  5ft  ft  Ifftq?  mmv  %  qR^rfon,  ftq- 
JTRq-^rqpft  ftq-¥l,  sfo  NR*  ft  STlft  gn  ft 
snqjpT^  NTN  WA  <fft  S?k  5TN  53RTTfc&  «f^N 

I  **rnt  pi  qftT  nst  =ceT,  ftt  sqft  p  ftp  ft  ^ 
j  m  <ft^  i\  5tt?tt  i  m  q^ft  =qft  nft,  q^  q®  ?j^?n  m 
qftft  ft  ftq  qR  ?R  qqjR  iq|  |T  nft  ft  BNaft  m 

5ft  N  ^3  m  ft  B^qft  N2*TT  4 1 


*  v  srftwna  m  I,  ? 

^  i  pam  ft  gcg-^qt  q*  is  aft  I  «ik  $$ 
qianma  q;ft  |,  hi  m  M-wi\  q>r  ifT^  qtft 
f  i  afftiroa  q>ft  q>ft  n.^  3a%  gaf  sr 

5Hf?¥2  55n§  i  to,  af  ga^aff  toi  ft  aft  g%p 
aawt  ft  at  q°  %  mgtq  sqfcmt  ft  nf  i 
qo  jp^Tl  atTOI  |  f%  ft?  a  faafiT  SHT  ?T*k  aa 
Tfi  ft,  Tim  tftft  qq>K  qa  pt  aft  ft  ftk  at  aatift 
it  #?  at  it,  gsn  apt  %  sa  aift  qTTqTrft  ^k  qft 
3  %  fa"  f qj  atfft  ft  ?  ft  aft  WA  Stiff 

ga  q*  ff  at  qft  qr  fia  TnRj  £  i  g?g  sftt  aat- 
aft  1 1  #  g?g  sa  afH  g^q  %  a*g?q  iqtkia  I 

q?7g  a?  m  sun*  gapr  ?ft  |  aim  T%ft  fftg? 

§q  a  faatq  it  am  i  e-nat  at  ft  as;  gapif.5  tot 
ft  aft  qqi  fqa<i  ft  at  qo  ga^a  %  zm  a  am 
ftk  im  ft  m  aifftqmt  %\  $?t-q*q>?  aaT  ft 
tft  «n  saft  aw  q*  fftn  i  qo  g^a  qq  ^nft 
q>T  -atfftq;  § 1  asm  gfti  qa  ataa  ft  aft  fftg  gcg 
at  ftaiq?  ftft  1 1 


urci  wm 

q?«t  i 

a#—*# 

fqrej%  qst  n  t?t  |  foqjfq 

wWr  ^T  rft*RT  q&  «JT  f% 

^Frewst  #  rt^rt  sir,  f*rc?fr 
%  ctnroq  qfr  «ff?r  «rraw  M  p 
«Bra!  ^  SHtfr  TR  W%  I  fR  at  "jfS  %  fqW  *S£T 
sit  I  fte  wr  --mf?  rrt  «  Wterora 

P-tlfR  HR  I  TPRt  qpTT  *WSf  R5f  y  «o 

f^<*  H  b  p-oRr  fe*n  >??  t  *n&mni  €t 

ptnh  %  en^c  wiuft  ifr  %'cjr.j  s  ^  ;-«t<  rfr  k  i 
C  3$  ^T  (ft  R^T  «TO  3f  'SI*?  t  ITT  RTF*  ‘•ilTq'SWm 
'St  ptit«tt  %  w^i  b  ^rt  «n  i 
3RT  I  ?  %mx  ??#->?TT%  *R«RRTH  ^  d 

^tft  pfaq  s*?  rft  swtsj  %  r-tr  b  fNrc 
qtRT  Rip  1 1  f  ??  'Term  %  ggi  b  ^i’rrtst  %  ftpro 
«fk  *IRR  5RT  |  5T?  cr  5?^t?I  I 

fwr  qrc^  i 

^„ra  \--*R  ITR  fagt  jft  %JI 

3  *?Ft  snt*  t  r  qn  ssnfl-Tgs 

«R^R  i  I 


town*  ^n|? 

fto&R,  RqtotBtH, 
==rFT^vT3fV,  ^Tg,  St^WT,  WRT,  ffltoR,  I3RT^,  *g- 
qtt,  toto,  stot,  toqiqq;,  tototft,  *nn, 
wr,  ^wt,  to  qto  to  ?jfsto  |  i  <m  qft 
qqRRt  qto  to  1 1 

3— %  nrq  to*f  qn  3^  1 1  I?  q>t  q?nT 
qfint  to  g^n  gnim  m  to!  wa  qw  «w  1 1 

v—wn  to  to  *tcr*i  %  §tto  q  tot 
wr  ^f«n  *#q  i 

y— wt  qn*  qqfgeR  *nto  to  w«c*r  €t 
ft*R  to  to  i 

i—  tim*  q>T  nq^R  qRqt  SWl*  qJT  Jp»t 

to*  1 1  «to.  tofcs,  toto  to  wnto  toet 

*6WTI 

w»— qq  3  to«jqq»  togqR  qmto  tot 
•qif^q  i 

c— torn  =$t  qro  to  to  qft  1%  tot  *t$$  i 

£  -  to+:  q/t  #  tofl  R  W§2  q 

to&  fto  sto  to&  it  tot  sto  snto 
=^tfto  i 

to-m  apt  wwto  fto 

qto  ft  q*rR5t  t^nt  *ti^  to  toqs  ftoRtfto 
«  wc  wq?*  ^  i 


ftq*rt  q* 
ip>  sffe 


wm  l  ?v* 

gq  faqq!  qn  qrqgfaq;  qqqiqr- 
TUT  qft  ?fg  3  ■qi  »TItT  ^(%n  gq% 
q*q?q  fi  f§?  ^  qmt  q>r  q?q*q 
sRftgr  gRT  1 1  gqfqq  m  qwr  qgt  faqr 

^  1 1 

fqqq — ssnfq-jj^  (  first  rau so  )  ftfaq 
qi  RrRq  qTOU  qsgd'  I  I  $*gR  faft  %  qfT  qqRT 
I— far!  ffgrc  ftfa'q  (  ?nfq )  qJTRi  ?qk  fqf!  ^?i- 
gRqjqq  (mateiml  cause)  |  I  gq  fqqq  3  gt  qs§q 

I  fqq$i  fafqqrercqr  qq^q*  fa  qsgi  *m  I  ( ? ) 
qq  q?q  fq?JT  (  ’  )  wf  qqiq  fqqi  §  »n%  *r&  1 1  q<q 
fatqjT — rftRT  w  k  q*  HqT  q^q^r  HR^qsg^i 
qg  *$q-qr  HR  |  h!  rftqf  q>lH  it  Hqr  scgm  I  ? 
qg  I  f^TC,  5fk  ( q>rcm  q;q )  q$fq  qsi  HR  I 
q??^  qj!  HT  gq  fqqq  q  STlfg  (  f[H )  *ER*U  *EgT 
jrt  |  gqqq  qiq  qg  |  fa  qg  qq'!  (i^+^q  + 
q^fq  % )  hr  q>r  ^ifg^Rqi  1 1  qg  rn?qq  qg!  i  fa 
qq^^qq  gq  q!q  q^qf  ( fa* +ifa + «rtoh  ^q  sr$% ) 
qiT  q!  ^ifgWUJ  |— qql  ^  qq  ?Tt  ft  eg  (  ^qrft  ) 

I I  gq'!  q?q  fqgi  q>!  qm  qq  i,  nqi  ft>  <fft£  ftqq 
if  q^r  qqr  1 1  gqfqq  qgq!  qm  h!  qg  ftqq  qqqRi 
I,  qg  i  fa  q^RT  q?q  ftsn  ^qftf  fa  qq  *nfcj^i 
I  *qfc  gq'!  fqq  %m  fa  snfg  Jjm  q!  ^gr  hrt  |+ 

*  q  ^  35.  ^it^R^ijqtq  (  3r  qyq  ?  (  R<i.) 


sn4*mra  331 1  ? 

(  ^ )  PRJT  qf*333fa  HR  ^  f  I 

it  qfl33ift3  3*1  33T  I  ?  35T*feq  3$f3  I  33333 
#  33  3TH  igfg  I  31*333^3  3*§^f  (  SUR)  33 
HR  *ft  qf*333t3  f)3T  I  I  3R%q  qft<R;fa  HR 
(  foil  )  *|fg  fsRT  31  STIR  %  HR  35^  |  I  ?*ft 
sir  ( fqsn )  R  *R'jJ3  shr  q>i  hr  33^3  4t  pn 
35R1 1  I  31*3113  3f  I  f%  q*itR*;  51*R  31T  f^^trt- 
33*31 I  I  (  3I*R  33  33RR3JR3I  3$f3  |  )  I  R%3  % 
*33  q#  R33  5pt  $R  333*  ^  R3tft  I  f%  q**tR* 
l<?  3tft*  53R  33  ftftTrt  (  ??TR  )  33*31  |#  | 

^T  f^R - f*f  1333  ii  ^t  313  qf5l3  |  1 

q?*ft  313  3?  I  f%  q*itR*  *i%RR-*3$q,  *rl 
*lft«?R,  731333*%  3311  ^nf3  *mi*335  *Rrl  % 

33*31  “*33*3”  9{T*  f3*133*,  RSF3T,  ^373,^33* 
SRlfc  Rif?  3q313l?33>  Q3Tt  %  33*31  ‘‘ftjfju”  *ft 
|  I  33*i  313  f333  3  3?  33HU  3$  ?  fo  fH  333* 
33  (  ^QR+fftQ^i  )  m  ^  3313  (3  331*3^3  |  I  3*1*1 
f*R3  f%*ft  qfr  33ft  -331*131  3iff  3>**ft  =3ii<?3  1  1*1 
f333  ii  ‘‘fRHfrfiqR’  HR  33  313  3?  |  f% 

&3*  «f33  (i^fe)  f333l  %  ?F333  R3T  §R1 

H%qf  ^  33t3  ii  5TT3i  wi  1 1  grqit  #133! 

«13  wM  $  W  ?S31  3  JP6S  f%3r  331  |  | 
“*33  HWH 3r?RT3«l '  WRl 33 ’ ’  (  3**%*  |  ^  |  1  |  1  ) 
3T«?R,  “3C3”  (  ^3  )  Wl*  “353”  (  3?M  )  511333  3*3*3*  + 
313*4  %  5W3  f3  t 


«i«ira  i  ^ 

SgJSR  flft  f*5R  qf 

sRrn  stqqi  ^  %l  fo  ^qi3}  5R  qj  ?qq^ 

3«t  q^^rc:  q?q?q  q*  ^  wmi  ^  mu 
d3$Jr*n$  +  I 

#  ”  $T  51$  Miq  'T  MU  flit  $  $RU|  $*$RT  H 

sft  f$?f  q$  MfrWr  are  q«£  5 1  q$  $i  •wt  ‘arar  a?tf’ 

3T^HHttT  qififcare  qqf®  m  r$?tt  $  |  t%«i  fatfv  $| 
q«»s  *fi  \  «$m  f,  f$«r  %j  sif  Wi  H$?n  i-*renq 
“nm^re!!”  anqsqremqrfo^q*  ftqw  »r  amiq'T 
$  aigi^  <fi  «q  f ' 3  $^i  I  i  t$su  fopfcfr  $t  q»q  *rg1 
Jf  f$m  aw«*ft$t  5r«T$?mt— f=qn%  I  3«r  aRraift  fa*$  $i 
istt  m  asfre  a^qiq  $*$  ?mrt  mi  % 

5«5T«RI  $T  TOI 3RR  I  (m^T  |I%?r«  $  *{$&”)  | 

f  “«qw”  yq  %  if  *ft  3 si  q$R  $r  wt 

ir  qrei  qrerlr  I  ‘‘«qs?”  ark  “i^$res^”  qsgf?  %  *re 

CT$  |i  |  fqfeq  «m  $5T  $<^  £  1$  3*T  ^R  cfref  $19!  »4fT 

qawre  $?  ana  Mreerr  t  m  q<r  aq  arref  $1  qf 
qrem  I,  ai  «3«r  wrqqr  3  $req?@  £  1  qf^  q?  sto  £ 
at  fc-R  *  5FWig^9r  $4  $re  %  i«q  ftf  qi«r  %  t  m  *q$i 
$w  $*%  $»  sres-arer  $5 i  ?$i  3R  “sqq^:  $ai”  $ 

^qrRM  H  |l>  «  q  $^I  afl  *£!  it  MR  Rt?^  $qf 

$t  mrmt  $<ff  *?  I  I  ?«  w  ?*nn  *f ^1  q?  1 1% 
Mq^*r  |  aft^  mi  vr^fr-vrtfrt  3fram  |  x%  1%^ 

firq^r  r  sn*q  f>MT  afh  qq%  qiq  f$R  u$r  3nw 


$o  5RTT  I  ? 

^r  *nf?ij^  q*4**c 
1 1”  q?  qra  q#  ftqq  ii  stfsojd  1 1  qtetf  ffrw  «  q^i 
nqi  |  f%  «c?r-{q?II5qf  q5T  g^rrqj  I  f4«$I  fTTrqq 

q?  §«n  ft  q#  ftow  w?t  sqiisqr 4  q>fT  hi  =pi 
I,  ft  ^  q>i  ( q^rcnsqf )  q^src  1 1  3# 

%R  ^  ^T  ^  *I»PR  q*qT  ^nq5?  qq  q£f  - 
qifog  q*q-w  sFrenrar  w  £  i 

— 3TFrcwi5T  qTt  j^qi  |  *n$- 

swtsi  qs\  ^  m  q?^f  4  q4*n  ^wi  |  #  ^fqjft 
qRRm  ^t?  ft-sT  ftpft  ^t  4  *mi  fmsft 

qeq-q  irmr  i  qc  qc  vfr  qiqqi  k  i*  «36q  *  ftq  q*4r  4 
qqT  qqr  ^  fq4n — «qr%  q;pg  pm  « m  %  m^q  4 
bi  sjh  qqr  am  W  <r,  q*  qiq  qqqq  4  qRq  I  i  «gcq  qq 
ssit  ?  q*  qq  4  q<i4  qqq»i  fqqrc  qq  4  qiqr  %  | 

qq  q*  ftm  q>4  q>i  ftqR  m  qq  4  q  ati%  qq  qq>  q«  q;4  qq 
siqjq  fi  ??qr  %  I  qq  qq  4  fqqre  anqr  I  qqi  4  qqqq 
qrq  fiqi  I  I  ^  qqfq  ^iq  qc  saq  ft  qiq  ^bt  qiq  am  amiq 
qmq  jjrq  hi  $iqi  b  ft  |  qrq  «iq  *bi  amiq  qi 
quiq  w  qiq  «rar  iff,  qr  qc  qiq  ftrtfq  (m^qi)  snq 
rt  1 1  fqq  ^4f  %  $*4  q>r  «gcq  4  qq  4  q4ir  faren  qfr 

ftqT  I  qq^i  aiqiq  4^ti  c  qi?  ^qi  £t  4t  w  qqjq  ^r  qqfq 
5trq  Cr  1 1  qni  «3«q  qq  4  PrqHqi  |  q*4  4  w  ^4 
qiq  q^I  Him  5  a4f  q4[  4  qq  qjq  *1  #  «Iiq  qqqqi 

1 1  5«  q«R  ft4  4  qgsq  %  ^qq;q 

ft4  4  wf  wthtt  q?1f  qg q?4  I 


stsqtq  I  \\ 

SIR  %  Vt#  ?TRt  ^  ^  I  I  sqt 

SH^WtH  %  qqfo  €t  Wq  fq#  q*g  Tn^R  ft  \ 
5*t  %q  fo  qtk  Hqftq^i  it  f^rc  “Rcq”  qs^r 
jw  |  l  t^R  wf  Rcq  t  ^q>T  3tR  ff^q^q- 
fqq?  it  ft*n  |  I  “RtW”  ?T5?  rftq  JfISft  ^T  qfot  I 
(  t=t+fq+qtt  )  “st”  3far  ^  ^  1 1  “f?r”  sure  ^ \ - 
‘‘qq”  straq>  q?T  qm  1 1  ir  q^R  “q^qq”  q^^src  q>t 
rw  ir  f^tq  i  f%  qf  wtq  stn^  qftf  ^  jjrraq 
( ffiqq  )  it  toot  I  1  ( ur®  w  *  hi  k  qjo  ^ ) 
fq*  q^q  |  f%  $it  (  3c«w  )  stir  ^  fq*t  qq>rc  qtq  m 
qqst  f  I  iqfqq^  m  qf  I  “q^qc%  qfqf&qg”  1 
qf  m  Rrq  q  qfofeq  I  I  feq  q?q  ^t  qia  tR*f 
*ik  qcqrqttm  q*if  rt  it  qsr  qit  qiq  q?r  q^  f 
( tfqrcqqqrtqfqq^ )  1 

fqq>t  qfrotq  qf  f«ti  fo  q?q  it  fagtq  ftat  t*q* 
it  fqgR  ffat  |  I  S#T%q  Stcq  qft  ?q;ft  qf|qt  |f^«B 
qtff cq  it  qtqq  qft  qf  |  1 

f*PW — fti^t  tqi  k  fo  q*rf  q^t  qc%q> 
qnq  ^qqitq  fq=qR  q*qt  =qti|%  |  #  ^  $ 
qf%  3fl  ^tq  %  q*q?q  it  qf  fq^=qq  q*  Gtqi  =qi^ 
%  qf  qq  qqq  |  iqit  3fRcq  qn  ^t|  tft  3t*T  qff 

#  *qqrq  *sr  ^i%?re  ^ft  wswiwf  %  *qr  zw  | 

^  gqqrqrsft  %  qftnt  $t  «ft%  qq*tq%  %nqr  q*  ftwr 
qtqqr  gq^RRtq  r^q  qqqr%  q§<(t,  ^  qrfc  ^  gg^mqf 
*t  *nq  1 


^  -anfem  apqi  |  ? 

|  I  qfa$  qiffcq  4  “q?*r”  “*#”  qsqfqqm 

?T5g  gff%  ht4  |  I  f#fan  4  g>|T  rRT  |  I 

s  w  ii^ura  art  I  q^rmi’K 

^r^rfV^r  w  ^  «r*t  *r4  l  mk  “fasro 

#  qg  q4  |  qg  qRf  £  I  5#  fa”.  q?q  qjg4  qfa  # 
qjg£  t  fa  qg  q4  W&  *gT  |  I  3#  TOW  ^4  ^  qg^ 
p  g^q  =$1  qsg4  f  fa  qg  «cq  q>g  rgi  |  i  ( fg^T- 
*qq#qfqq^  wqrq  '<  sng?^  *  qifeqn  '<h  )  gq  nqsrc 
jjg  fqqq  =qigqj  |  fa  ^q-faqR  ^mi  #fa  q?g 
q*%  fa#  %  ^  =q^q  #  qqt  qfaqi  4  33  3Tfq  I 
g#  srai  4  e?q  qq  gw  faqi  I  *rk  #  ffa  i 

S2T  ft^R — qg  fqqq  gt  q#’  qgs?  ^1  |  I 
tigs  qg  fa  gmwn*r  fa*  (  qfaq>  )  qq  q;i  jrir 
g,?qT  |  qg  fa#  qT  mfa  fqstq  %  faq  qgf  fa?g 
#u*-*w:  %  fa”,  I  i  :4wi  fa  qi#q  #  m  srfag 

w  ii  qgi  1 1  p£  I 

3nm?4tsgRqi:  II  ( ^  i  \  ^  i  y )  n  gspif  w 
qT?i  #*  faqq  #  ifa  q>#  p  qq?q  wig.  ^  ^4 
qqTRT  ^»Tfg4  I 

qra  qg  i  fa  qg^q  q4  sqfo+swR  «i 
§qR  ##  #  Sl#ffa,  gglfrqgi  RWlfagS 

g?q%  q#  p  q*qT  qnl#  i 

RRTqf  fWT—  SUqifagS  sqqgR  #  qqfal 
{qqq  gR3T  |  fa  #  pq  faq  qRq  gt  3S%  RTq 


i  ^ 

ssft  %  qto  qqg  srr^^  sqqgrc 

sftft  srfc  qq  §  ijfRT  =qi%q  ! 

srraqf  |?ptjt — *rfttn  (  rsjr  ) 

fd  ^  %T  (  HR  )  q<jl  FT  ?RR  %  snftpfi 

qsRR^SRR*  ^  #?T  ^T I  I 

JT^rt  ftsp? — w*  %  ^ta  wiff  qft  ?if  ^n4 

(  JjT<?frsf  )  m\  mimm  ^  m\  ftl^T  ^>T  |  1 
^  * 

sr?^^  q-JR  qf?  SFqT  qft  "3R%  qft  f^Ftll  %  SR 
Rqq^t  3?qfrT  q  R^q  gWT  ^  3T  SWR  ^T#equr  *R 
q^RI  |  I 

f*FT*T — sqi%  srfc  qqTq  ^  %  #q  q 
fcslT  ?sffa  sr  ^q!  %  SR  q§^  cjq  ^gsq  qqj  |,  33$! 
f^qiq  qR?n  |  I  5fcH  sqfoq  sq  $1$  %  $*%  q 
1$  RqJ^qT  *3RT  |  faq$T  3*spq  sqffq.%1  § 
jft  |  q^g  5ft  $R  R  SRI*!  %  %f  ^ 

I  ^qq  q?^$  sqfo  ^  ^m\  win  % 
fqqq!  WA  Rsfe  3q*fc  I  fqqR  |  f5R*t  *&f> 

«qm  sTqt  m\  q?qfq  |RT  wt  1 1 
qqfcs  ^q  h  qjjcq  gq  qqiT  q  qtq  $qsqt  <jfq  % 

w&qw*  RRI  $WT  |  I  00  «R 
rm*\  n  $*ri  *n%3  ( q, )  R?qt  %  «r  qqi 
q*  $qqi  Rif|q  i(3)  q*^*:  %  3R  srh 

q*qi  <qif|q  i  rr^rst  %  ??e  fqqq  *ft  ^  ?Nf 
$<M!  $r  %tr  *r&  1 1  q^  ^  $m  % 

q«j«q  %  $qsq  $t  fqqfq  |  ^  #  $33*  %  3*R3 


*n&mT3f  5RT  I  ? 

it  <£CT  ^nf^tT  I  srafriqgsq  ^  faqra  ^ 
§q  fa  5FI^  5RT  V5$m  ^  ^  «PT  ST^m 

I,  3*fat  *xfc  q^m  &&  tw  aft 

**1%  I 

[r]  sn&mr*  %  3,  y,  *3  fora  sr  q>M 
^sr*PH  mxt  |  *rgsq^  sn%  *t«Fq  it  «£  q»?it 
■qifp— %  q>£at  it  |:— 

(ON  'T??n,  TfWI,  §fRT,  g?TRT,  Rlf|q  I 

(  r  )  srctcq  qst  crtr  q*%  m  qpi 

•qtflq  i 

(  3.  )  5Trit^  ^1^  ^r^JW^q  ^T  $&W<  *R%  «RRT 

Rlf|qi 

[3  ]  ^  %  <tH  ftsR  3R  «$S$  «BT  fajR 

w&  I  Rt  qg&q  ^  srrI  %  wmv  r  ^  «R?t  «qifgq 

*k  %  ^  |:— 

(  \)  s§  R§«mm  aft  ajnftfas;,  *nfa*q>  sqk 
SHRlfa^  3?!tfa  %  faq  STRRSn^  £tRT  =qif|i?,  I 
(  q  )  foil  ^T  forJR  *RR  Rlfa?  I 
(  3  )  *wft  3?Rfa  %  «W  ^Tt  «St  3?qfa  RR  *ft 
^1T  qSRI  ^ifp  I 

( y )  %  ftqqi  rsr?  qpi  Rif^q ! 

$qitN*  fast  |  fa  sn&EWR  k  fora  qtjft 
*rrt  it  ^  |  q*?§  sffa  Mfo  igjft  «ra*fT 
I  5qfa  «fc  *WT5f  ^  Sjfou  it  *lfos 
y*Rfa  *wt$  %  qqfa  1 1  «r  snikraiR  %  a?^qi  q* 
q*  iforar  bb^tt  Rt$q  i 


sqwqra  ! 

4>  «ff  rtt  ft  ?l*ff  Ft  *n*hffiT5!  spT  FFFHBI 
wt*t  3Ft  StfiTF  5taref%?tl  *TT  FPtSflT  |  fa^t 
f§{  ^  t  #  «rWFW13l  FJ??(S?l|  <tFr§ 

gFtfrct  §  fFTflf^FTt  ^  fl*tf?T  *??  |  f%  FTTVJTFJU 
Ftgwtf  at  ^Tcl^^qfT  stf-qf  FtFfKJ  %  fagl^  *ft 
M  §  I  |  ft  STIfFWlSt  %  FtFflWt  %  9WRI  Ft 

gqjfB  swat  %  f^q  FtFattitf  a^f  ft  Ft^  I  fa 
Urc  f  tt  wt  %  set  Ft  *ra  wt  f%  $§s  qqj  $*t  If 
5tf?Hlf\a  FT^sqT  WA  %T.  f*  f^Ft^  Ft&tTOFFf 

fff  Wt  %  feq  FPFtfo  fetF  «RFt  %  afat  ft  Ft%  I 
qf$T  qjgsq — fft  *T  facW?  |,  *t*tk  ^ 

j^F,  sftq  3tfo  Hffft  aft  fa?aaTW4  sfoqtfa  t~*l 
%  q«F  FFF5T  it  fa  cftat  qfTal  «PT  fsWin  fFt 
sraSTF  f^tt  FRrt  I.  fo> ‘ff  ^*T  stffo  FtVq  t,  3ffa  FttTBI 
I,  wtsaF  Fti^ttm  I’  i 

(t)  W*  a?  li¬ 
st  «g5t!  FtFqiFTT  FJFtR  Iff'  I 

aatFra:  fqcqqt  FaigraaJR^a^at  stfit’amftfa  it 

(sot  i  \* ) 

*rl:  “it  w't  (  fctF+sftq  )  «rtw  fa*  *nfa 

mm  ( fa«r )  iq  (  q*  t% )  it  fat  jq  %  ^  itaf  3  q«  fat* 
a«  %  tasf  (mffas  atnt)  it  «ixrft  acf  %  anar  (^ftncrr)  it 


SHINTO  |  I  ^fNTc3RT  W*T, 

«r?qgr,  q>4  w*  4  q*?§  *m  4\n^  4  tof* 

1 1  fw  ^i??r,  disr,  sjuct  ^i  ^4  'fi^nrai 

t,  *t^3  $btt  (<r$*r)  qtit  #  b  sttflt  5 si!  1 1  r 

%  sqfsnrir  ^  srrct  I  hr  iiit  %  wr  simt  ir  sr*  %  hr  it 
*r*2  f%*ri  t: — ($)  g*ii<ri%q?  %  jr*  it  3^pt  *R%  hwt  w  h* 
<bs  w  b  ?b jrsr  i^«rr  hri  e: — ‘‘eHt?r  <$t  h^i  rftafctsSiraqri 
#*rfa  gtHTR:  |  is  *rci  uprRRJnfiswpr  wsHRURft  iram:  u 
(  g®  \  It  I  ^  1  )  3thi^  (  |*r  strc  r%R<Tf  %  )  bhr 
(  nitwit  )  pf  b  fiqRHt  f«tr  jhi  smHictt  i  hr  ir  *ra 
fan  ifa  1 1  'a  nqn  ?r  bbh  shirt  im  sfit  «bw  hi!  hi 
it  ?wbi  %  xw  ita  b  g^»  imi  *  | 

(^)  *Rft  TRR  RfflRfRIHRm^  RRTt  I  ifa  W  3qfw  H  HI 
3«i  HH  qZSfi  HR%  %  I«H  g^itHHHJ  i  3^fh  il  &S$$) 

HR  f^rr  I  SqiRCK  H  WH  qR<r  9  Hof  %  HfStlRriJRR  3R 
ftwwt  %  i%$'R  it  <b  hh>r  sraa  toft  |: — 

(*w*  ^  |  i) 

«nntol  5ftfciga;§«iiT  ^ft:  sm:  *?5totbt  s^tt:  i 
snit  si^f  ismmftsjpft  snpcfof  g^4tam4ts?q:  11 

3)4: — n*  ftefr  h$b  st^rr  it  3?qR  qRcfr  §t  x*: 

tW  3RI  HHift  Hfft  ir  trq;  3?<RHl  HRltBTt  %HcTr  (  HtHBI  ) 
J3tt  RsH3.cTr  I  |  HR3  $«<I  aiSRHI  (t^TR?)  itH  %  3r?  ft  3H 
(  Hfft  )  it  Bff  RBRRTt  I  I 


f*RT  SlttTO  I  ^ 

snf?  srTs  R  gfw  I  f»R  m  fo^RJir  sskw  jt 

%  'fflt  ftw  «  f^qj  qqf  I  I 

fsRT  5TSR  f$SR,  4k  ST$fe  ftcq  I, 

5T  SR  %Ak  Jp  4f  RFRl  |  -4k  *#5[  SIR  STR* 

'i  I  *SRT  TT  'TT&  =ST  SfSR  |  %  ?jf|f  3R  ^R 

4k  :?^t  4\  ar^  ftfft  *§4  1 4k  fa 
stsr  *?fg  4k  msri  «i  qp&  4t  sen?  4  srttp?  1 1  * 
*i  'StH  n=qn  I  f%  $W  3  T£T,  =3R5,  gS-sft,  SR<T- 
fknf?  4t  t#  si  wft  was?  rsai  ly  t 

■si  aqtsrc  stit  rs  4u  ks<  sgrfsfttira 

J|TJJ,  StI,  WTO  'ST  WwT  gUTT  |,  qgj  4^  #4 
%  skr  ^T  rrt  swr  snft  kt  i  l  skrc,  ktaTf? 
%  Rfsp’cT  ii  gf-?s  fa^R  aqi  i,  ^  g*r  «raj  srp 

4  k#a  ^iffi  4  4fsri  skr  |:— 

1.  “usg  'i  3Rifc”*r  Miq  |  ft.  kt  »4>*t  H  s°q,  g«n, 
i>k  s<<RiT  itd  |  %  faka  %  asara.  <fcT  I  a^g  ftraa  ks>r 
it  tt  |  at  «ia«.«  gr^  foa  ^r  $  |  irr*  gstfa  sain  star 
m  fca>r  4  |  #rf  (src4,  «4m,  faain)  siasr?  %  sranq 
sscrl  I 

st  a?  *a  a?  |:— 

TiprfsFJTTRt  STMT  TOT  I 

kros*  gfMk^wR-qiTRrt  m:  I 

( ^  k  i  I  U 
a?afa  rt4sst:  %  q<t%  s?q  ^  saw  ^4,  R^c,  f^«r  kts, 
aM  4h  ?«%  arq  4R  m  4fa-4tSTRR  ^nk  w*uV  I 


sn&WT*!  aai  |  ? 

^  wgfe  %  f*nar  jf1  f%  q*faa*  aft  *{|a 

(  ws  rs )  qa>  aa,  %  *ft  sffaar  laar^  1 1 
§  ar^a  a|f  £\m,  a§  cm  sm§  ( efemrav 
$  )  <T§&  ft  $  qf^T  |Sfl|  3rfc  3§*T  l^tT  tffe?* 

gq  sf*t  q?Taff  an  a§Na  q*  snarl  i  ( ag  saar ag  ra 
I  fo )  awi  sng  (  ^qt  ^ )  wf  annr  qrcar  |”  i 
“ag  aft  ^aT  I  saa  afa  $  agf  snaT*  i 
■HSj I <ra *ft 1 1  a?  ga  aa  ( sraa )  %  *fta* 
|  agt  ga  cra%  arg*  at  P 

(0  a#*  « na  %  *— 

sr^sr^p  sTR^rt  snftat  aagar  vn^m.  <jaa*raj 
a^Taats^arac^rfa  fagafo^aat  aiafeaT  aaifa  n 

(  q#?  vo  i  » ) 

a^afa  a^afrr,  a^  ag#a%  I 
ag?erwa  aa?a  ag  5r#?aT?a  arsa:  11 

(n#fcvo  m) 

acg  craffoi  ^aFarca^argq^afa  i 
ai?aR  aat  a  n 

( a#?  v»  m ) 

a  qdJaT^asaanaaaaiawTf^ 
^aqiafa^qi 

qsfarlaHt  qftij:  *aaijafarasaateaH 
sagai^rcaatea:  cwtw  11 

vo  i  o ) 

(*)  atrscra  %  arg  ana  i%h  aa>ra;  a?q-n  itar  I  at 
v?a  a>  aqa  a*  %>  %  artr  c?ar  a  l  *rtt- 


s*w  i 

“sit  RjfR  gwpj  (^^4^)  RRIStf  ^  R*ft- 
?R<d*t  dk  min* K  «Pt  ^(^WT  +  ^f)  R^Wt 
H  3<RRT  I  R?  IRf?*?R  Rff  ftRT  (  srafa  i$  R>$  Rff 
w  srir?  drad  ffRi  ft )  i’’ 

“m  f^sR  wir  r>t  y?*k 

*%f,  fl(5  rffR,  Rift  RS  %  %  R?RR 

3«R  d  Rffel  Rfe!  SlfR  ft  eft  %  Rdft  RRR  nfet  ^RrfaRi  R<0 
ft>=g  RfafR*  deft  1 1  Rfe  d  RRifft  'R  n%  ftfare  rtcr  d  wrt 
?  |  m  m%  ^-r  afr%  §  rrr;  ft*  h*r  sft  ?  ?*%  i%tr  *1* 
d  3*m*nsRi  deft  1 1  r?  ri%  Rid  %  w<ft  I  *d  Rir  rtk  r? 
i?  f?rr  1  ft  rs  Rfforar  twi  \  I  w§  d^r  %  w 

eiftf  tf^T  |  |  I%T  R?nfa  ft*  R$IT  |— fRRR  *V*  Rqftqd 

%  RRI  1%  '*?R*ft'?r%  *  ?W  R  R'lefteRlel  *F  ftRR  3?I*[  | 

ft«  “$pj”  R>dt  1 1  *«  dpJ  d  *f  »iift  3??*?  d  Rid  I 
vft  «dr  I  ft  “Will  Preeeeds  motion”  wgfc 

*ii%  %  qfd  vesi r  deft  1 1  fa  w  I  ft  R***r  d  3#, 

m  *rw  fan  &vk  r«  Rwr  1 1  fat  Rd  *5  Rrar  I  **?r  srtRir 
aiare*  t  deft  1 1  t^s  Rn%r«  rrr  **  srr  w,  ft  nfet 
«F  %  Weft  RfR  R«f  \  RSRT  I  %%  Wei  fa  (fa«t  Ri¬ 

ddle  of  Universe  )  to*  RRRRiR  d  Ffforc  sft  Rtr- 
MRRIR  %  WW  ftRf  I,  fdft  ?*  wftlR  R1R  d  fa 
Rr  RRRT  WR5RR  Rl  l 

i#  R3  iiai  d  s?rftfi  (Personal)  r  Rd  f^3  rr^j 
( Impersonal )  R  RR>i  %  I  R*  (  Semitio 


«o  3F*n  I,  ? 

qfH  qrq  *%i,  m  w  ai^t,  si«q*r, 

sroft  ^tii  §  snq  f?q<  1 1  srfc  srcif^ 

(  sfa  )  %  fagsta  V  qai  q«af  «bt  ww  mi  |t” 

^  ^  *t'q  qft  qftwqi  to  ^  nf 

|*  %  (  «FRjJ  ^Te  #Trfr  |'3IT,  (  )  qft 

Religions  )  qf ?r,  s[mf  gsraranft  wm  it  qq>  q?i 
***m  q?t  f  A>  wq  5Tfi  4t  “r«rg”  («l^fi)  mna  * 
q?t  %  w*r  a«  <?!%%!=*  (qqs^tfr)  qqsrat  §  |  wg  im  % 
qis^ft  wq%  «  *pr — «4sqm-<wrr?  «  srorijl^n’l  | 

?.  srq  qr?  q>sr  ^rrcrr  1 1%  ®«i  «4  w  ^rr  %, 

*g*trft<6  snff,  at  $%«  fresrq  ?«  q?  q>?  qs%  i  i«  r%< 
ijm  **rri  q?f  «r  «$m  qqfr«  s?r4  i%qrcig«H  qism 
I  f%  anm«fi  «t  »pk  q*  f?qi  snq  q*?3  «to  ^ism  I  fe 
ar«  fasrr  qriq  |  s4z  $q«q  ir  *f:  **ft  sjchr  anqjq 
t&R  «I  *far  (  Unknowable  )  scroll 
(  ^n  First  Principles  )  W3  *n<r  q«r  *t!f%  I 
*<ni$T  4t  w?  q*%  aqqrqivft  ii  @if  ^r  3^1  *ntf  i%;3 
w*nq  ^  1  Fqiq  ^1?  ^*rr  k  »t«5s'r  q;4  qc  |  f%  %  tsq 
«ir  4r  stpwt  1 i%p$j  ^rr  %  f®1?  *hf  I  «4icr  4i|  fwm  w 
rm  5Tfi  m  «r*m  *n%  q>4  q  \%k  m,  q??g  ^q? 
(  w^t  i%«t  *4  # )  atqqt  *m  «  q*q?  1 1 
q,  5**H  q?  w  *r^R  | — 

«r«b$  §**njj  ^meqrcm  • 

^  Tt^fT  Wltflf:  11 

q?»  1 1  U*  1 


'Z'zm  i 


n 

me,  (^eig)  ( )  ( -sfaraj  etae  ( %eer )  3^5, 
( snq^mewj  ?Rt?t  %  (ese)  4H  n  (ae)  fewer  3 
(  )  feme  wn\  I,  (  wiw  )  w\  SIHfft  ^1  (  gmc*ft 

etet )  eg  sm?:  eta  (eetfmefm )  wr%  elfftai  (sri'tfr) 
%  era  tae^i  1 1 

ge  qftarn  e  ?qg  |  h  eta  4)  *ea?a  eei  ( tw 
e  1 1  es  5ffl?:  &,  tak  5rm  qml  e>  5i;jsr 
mfeta  a  ( miewfie  qft  qm-jei* )  mim  emr 
it  1  qqfaq-jt  «  4t  eta  m  ski  u  bw  eem  fw  urn 
|  fa>  eg  m?K  %  f:bkt  wrm  «  icq*?  qgt  gtai  e  gee 
§g?  icqm  gtai  |  1  eg  ?i<fk  « ?g?n  |  <k?§  wta  % 
fig  ft  eta  ta  fig  figt  gtai#  g<talfg  1 

^  gf-ft  e*M  «T  qqr^fi'bR^  (Material 

cause)  1 1  eg  kta  9[gt«n«if  k  j^ft 1 1 
t  $K?HtaPiT  1  fkf  q>T  f]W  ‘kce  *SW  3«R 
SRetaP-rt”  I  1  Rginwr  if  gffq  set  5,'qPiI  4  ^rft  |  | 
*  qqfqq?  -+r  qRiq  ?h  a  hi?  '( — 

q  eras  tawe  ei  fqqfasmm  sanasr  m»|e  qrfvesj 
suit  face:  wwtse  jpnit  e  g^ta  gfeefa  ?kta  11 

(^takum  R  |  $«) 

•a-flq  «RI  5iri  q  tkM»q  «mi  4r  q  aiqr  %,  fatfl 
»<?KR  4  q<q*q  qtr  gut,  q  %i$  qy%  qeqrq  ?ai  1  four, 
awiT^j  m  qqiaq  1  |  srfrc  *  qm  tie  a*  qe 

q*r  ttar  | 


usmsra  #  FWTfci  <?f  m  eurat  ?p;  cteft  t 

W«T  STfft  ®FT  RW  “ffe”  ft  WI  |  ^F  ftiF  SFffit 

^t  srsflFsnq  I  (?)  (  Latent  state) 

F^FJW  (  Patent  state  )  I  m\z  «  ^  ^  3Fjjq 
ffifft  |  ^  fn  H)*f  ?raF«n*rf  q  Ff?Nrat 
qffq  ¥t  feijfq  |  1  qg1^  %  ate  ftfIf  *ft  f?cf  ate 
mmvft  it  *s$lireft  5TfiT%  <tm  |  i  ajTFqreq 
STffrr  ^  teaTcUT  Ft  FRffNa  flat  I  aq  SRTf5T?1 
TOPEWaa ,  3W  ?fU?  W*T  tfd<  ft  fITm  |  I 
3jaf  FI  ^T  ffFRT  “FJjUT  ?TF)F’’  F?JFf  *$a!  « 

‘f«jr  ftfIf’  5Ri  wit  1 1  ^  ater  it  Ffte 

sn^f  sr^if  ft  ^  Fte?q  %  y*  a^q  q  Ft  Ftf  a**  Jfifl 
n«n  1 1  fiRf>T  faa<qi  fFf  sr^R  |— 

(?)  3?fa  =  (Ffc3,  HW.  wfo  W.  fst  BTOTOtn  ? 

($)  m pK,  qwqW, 

*  \* 

qq  WF  ^FITgq  =  ?C 

(3)  aig,  *tfii,  m,  iWt=  _  jk 

ate^tf 

F^W^f  tt  $  qf  ?J3  WTr^  5RI  |«fl  I  |  FSJFUja 
(te$fa)  %aFT  STfrfa  (  Matter  )  q^r  |  f%?§  3$%  ^F 
qfa  (Energy)  %  ate  q  FSfFHjaf  «fit  q^foa  <q«|F*n 
it  5f$fo  %a  ft«5F  3*1  sqa)  1 1  Rfifa  it  te  qfa 
5J?qaT  ( Inertia  )  |,  <?Fr§  F^FTFjaf  %  qc^p  ?hjj 
(Molecule)  FT  qfrq  (Vibration)  1 1  qf  qftr  | 


qft  snfer  ah  zHt.  Rf?fa  f^n 
£\m  ^[TS  w  if  qfkm  g«ri  qs*?ft  t  i  nfa  ^ 
ftlTH  qftqiqi  if  Slfo  (  Ensro-y  )  qjfi  nqi  |  | 
feum  *iRs  i\  qf  fjfc^r  qmm  |  q*r§ 

Jpg  I  I  mi  jpff  %  gur  ^ff  ^  flW  I  fan 
^  dfafomm;  qg  w>i  Tj3u  am^rci  |  sit  “s^rnT 
$  qq>5  §«qi  ^T  I  I 

q$fa  q>?  qw“tnqT”‘  it  i  i  ift  yfqqyqEq 
%  mn  (qj?n)  qi^if  3jq  w,?\  limit  fa  nmr  a 
wm  ^  *ifh  q>r  ^4  qrmgi  (Iguomnoo) 

faqi  ■Jimi  |i  umi  faifam )  q>d  %  snf  ? 
:?fa*  *m  if  5?i^t  nfefafamtaiqm  qswn  anft 
«rcramT  srmi  1 1  q?f§  qra?  (  *qfa?n )  qn  gqmm- 
quroi  *nf?  m  t  qt  an  if  qft  qsmT  qw%  § 
m  %\  SUfq  sig  *n«T  1 1  fan  q*ro  q?q 

an  ^  *ft  $ra  q  fafa  q  q#  qiqmrft  ami  nl?;  an 
qq  nftqfaa  qa?  wx  an  qft  nfasn  q>r  %a  ( qwq ) 
tft  %  *yii  qj*  faai  t  i  <wg  as  %qn 
faq  qewi  qf an  t  fa  amrem  arai  aft  nfagi  aanrai  1 1 

qv=§  sqftqfi  ii  *qg  tffa  §  ami  w\  q$fa 
qs^r  aai  |  *  i 

ft  ^gi^cKRTSw  til  v&  sg  | — 

qmr  §  qf  far  fasjmaiftq  §  q&mw  i 

5qT<m  alfaq  sum  if^mo  g  |  *o 

wfrer  qwi  «sr  gi  qfifcr  sift  gft  (  #sswt  )  wrmu  £r 

(  qrftqq  )  nmr  m@i  i  <?«>;  (  )  m  qsi 

«  at  «w  sgra  ^nqi  I  | 


vv  wferara  *rt  I  ? 

rft^  Hfifa  %  h  s^%- 
«rtf  ?T55  «Rp*  %  W4  ki  %  '{<?%  fFr:-Toq  (  fsKcHl'?  )  %\ 

W  tWlTO  ftrft  I  ®  I 

|?RT  *Ftp5*T - *TO  (^,  ^STTH  ^  ) 

ferfta  gw  ht?tci  |  W?r  =*?rct  H  fNr  q4g^ 

#r%rqi^  qsi  thst^  ho?*,  sqiqi  V  I  nra  sreit  qqi  q>t 
HH$  IHHTq  3W  ft  ft  %?nT  4  qf  m  sh%  w  if  qsifi  HliT 
hr  «?i  qR^fisf  shi  |  ?m  sw»r  *  qftqiK  to  fasraiq 
%  hwrh  it  hi  $q  I  3qi%qqi  it  ^h  ( sv-R  +  afar  +**fa  ) 
fttqqiq  %  ^hhi  qq>  hr  ftfqqiq  <*i  to  qiit  f  l  sgqivwr- 
wwf  h  (^to  H$J$)  ?h  fHt  fatqqiq  *  hh  hih,  ^q 
HR  <SH  qfifta  iq  ^  |  H(H  $1  sq^R  qi<jfl,  *T  aqi^R 

h§j  hr  hj?  *r  aqiqrq  hi?hi  *t  f q  *fi  qqi  ?  (% 

“^cTcT  HH  *#RHH*mHI  ?»?««:  «WtacT3lH»{J”HH!f  if 
#w  iK  qt  Hi  q<«  ii  hitoi  V  hr  ht«h  q«  $h  q<  hi  h? 

^rfH  |  |  HI  HiT  H*Z  fl  C  fo  ^1,  Hiofr  Hit  HI? AT  H  TORT 
HTH  Hit  *5W  Hlffll  if  it  HHIRS  |  | 

HTSHcT  #  MrSIHI^— =q?q  %  JITHIHHtr  Hcfl  H  H  c*I^H<T 

qjp  I  j  i«H  hi  qq>  fttqqif  qsi  hhh  «r  ihhm*  hh  (5;)  i% 
(Khi)  (R)  fi  (Hi)  (3)  i%  (wie)  %,  hh  =FHqqq> 
H^q,  H5i«?  hr  Htqn  f  |  h  4rt  nsq  #tt  %  fqqiqn  i  l 
Thh^t  fq^tr  qoiH  q»$iqfaTqf  (3  |  )  if  | 

fan?  (Eemnsat )  **  qf^niq  %h*p  %  ?h  ftfqqiq*i 

q^I  qq  H  HR7q  *tH  m  hih  q^q  i%qj  |  |  “l%”  %  ‘^’ 

(J)  ‘tV  H  (H)  Hit  ‘ft»  H  ‘q»  (V)  f%551«%  W  qw  W 


«£cr:t  *qwnq  i  vy 

srafte  q  ftgfrq  sfk  sqq:  srinur  f  i  I?  & 
fq?q  faq^  q?q  |  faqq  gq^,  ^iff,  nqif,  sr^mr, 
qifrwreq,  SJRqqq;  wk  ^qfqqqif^  qvft  q?q  qftqfoq 
I  =sfq  qqftq  sTt%  §  q?;q:qqTm  I  I  Wq  %  q?q  ^ 
%  STjJfST  ^  $  qqiqf  sfo:  ITT  5qq  tq-fqtfg'  qqq 
sf  %  ?rsr*mn  i  i 

wKvfa  §*t*w?  qM  %  qg^r  q)  qmf  q 
faKiro  I  I  °>^  ^qqT^&i  ^  f^ftq  suq 

(  fsnp*  )  %t  snq^qq;  qqq^t  |  =qV  ^fR  fqqnqqqft  f 

fltspwiq^  *re*<T  qrf  qq*sq  srk  qjqq:  sth  qft 

fav,  ft*u  \  it  J+H  +  V  q  ‘^ri’  qff^«Tr  *  ^q^r  «r  qoiV 

isq  *<  ^  |  aqg  ‘1%’  a  ‘*t’  ftifiiaqt  gw*fi  ii  §  | 

fqi^qq  m  focqqiq — <RqI+3q  +  '^(%^«i,  afiq 

VI  «  | 

qq?2  qn  fq^qqiq  ^  w*  ?5R  q  (  ?  )  fan 
(God)  (R)  gfo  Freedom  (3)  (Immortality) 
+r  arrq  m^qrq  %i  F<i  *m*mi  t  «a  nwi? 
917  q$ci  #  i 

IqsoT  «ET  fqcqqiq — (  qu%t=fi )  %ar- 
(qqi  t  tfr  arqq  qqqiq  (  Materialism  )  q  iwr?  q?i 
qqi  Ct  1 1  3q%  w  (\)  qqf  ( the  Uue  )  (\) 

(  the  good  )  qk  w  g^qt  (the  beautiful)  t  l 
#  ^r<  q<rt  <«5?iq  7.  qR%  qiw  >.  3>  qi«R  qq- 

*m  *  fen  «3%'i  s  | 


v*  WteTOi*  spirt? 

sr?*  1 1  3WT.  sir  **3*1  *faq  h 

U^f  *rar®ft  ft  q§q  sr^ferf  *n,  <Pr§  rr 
^131#  Tf  3STOT  3<RT  HR  Hfff  *5T  I  fSrtROT?  H 
^TRj:  §IR  sffqj  qft  SR5THT  HtPwl  %  f^^5R  ?f%lf"f| 

tv*  i(  sfrft  ft  faq>fftq  gta*  sp-ftt  sftftqf  sr  nf, 
snmn  ft|a  «IW  ^<rihr  I  vs  q^q?n  *ft 
«p$ft  t 1 

tfw  fasts  £i  fsTO-PERF?  H  STtfa-qfftRH  ^T  3R  HS 
Ef.5^1  s^,  I  I  SRqTTCT  3TR1  |  %  H  5TT%f 

HPR,  ft*  %T,f  qift  Hc?H,  TOT  ST^Rlft  ^  fa* 
?nf?  nft??q  wk  tftara?g  i  s?rt  #sfi  h  sr^si 
srjr,  fqw:  ai^Tig  (qsrgsr  ( HiftRlr )  wk  srogtf 
*r§  I  ft#  fo*grjq  q§ ft  *r?t  fa*  3?wrh 

rSWH  |q  I  qffsft  HTOqTft  SRHTHftf  H  qgft  1@{  3lft 
i^fSTOR:  SRHRH  |H,  fa?  "Rft  faHT  ^'SRlft 
TRTOK  SRHRH  |n  I  JTTTOT?  q«RRrft  *t  fa?ft 
WRH  %  (faSTOl  5mt  SIR  fff)  SRHRflt  H  ft  *$ 
HsJsr  ^cqiR  §q  sft?  fa?  ^jft  ft  srfaftqift  ng^s!  4\ 
seqfft  sristtS  ^ttttY  1 1  faqjRsiTfaft  qft  nrft  Rta 
fftsfa  snqre  q?  sftfft  qffti<§R  ^q  faqrosiR  «fii 
HSR  )0? T  ft«n  HR  t,  Hg  |  fa  51gf  ft  ft?  *ft  5$ 

?^lft  qtft  (Vertebrated  animal)  sfl^  gq  f  35?  ft 
^  Hgsqf  rTO  sft  sftfaft  *\  *BH  (  *TO  ^cl  3>ft  %  ftRl  ) 
fm  sngr  t  qjc?jj  qgft  sftfNt  %  sr  ( 

ft  ftq*  ft?  sft  gft  ?Rftqift  rTO  )  3>T  ft$R- 


f gra  w&m  i  w 


snftff  h*  srra  ft  Tift  1 1  m  fttsn  ifrrarta  *«** 
ftan  |  fo  snw  ( 'areft )  ft  *5^  ftfft  m 
ft  sigrari  &  ^  sirar  ftfara  ft?  ft  snft  I  i 
ft  fftft  5tM  ftfftft  ft?  ft  raft  ft  'Tift  ftta 

gft  |  3T{HT  Stra  f?Hra?l?  ft  Tift  i.  i  ft?  ft  ift 
raft%ra?ft  *ft  s?  ftfftft  ht  |T$T  Tift  rasjrr,  Hft 


qH  Hft  gp»  ftft  |  *F.*ft  pH  ftft  IRKT  ft  31  H5HTH 
Wf^ft  ’sftf  *ft«TT  ?f^ft  |  I 

mfa  *  Oft  ?  ^  "*  f1  *'*  * 


,R*r«,«i«  W  W<  1  5 

|  *nw  I  hit  ■sntfT  1  rift  n  iran 

HT  ft  HIT  SfTTT^i  ft  Hfl  an  ftm  1 3|  ftft  iftlcR 

m  mm  1 1  wg  m  ftft  nft  f  i  if?n  qft  aft 

flHWIT?  ft  gfft  HT3T  i  lf?H  mft  ST^Hlf^f 

■RHTOIT?  ftfft  llflfti  HT  «tt4h  nft  fftg  23H 


rararc  i  hit  ■sntfT 


I  awn?  hi 

rift  ft  iran 


2$JcJi  ftfftft  %  5qTr{^  flHW  ft  TIT  I,  IftHT  ftlH 

1 1  "uraf?r  qft  ft  RiflftmifSTT  (  Tiftf^qm  %  raw 

f?Ti  )  ft  "ft  f?HW  HT  5T1 W  ftna  ?TEW  WST  ft  ll^H 
tgftfll  ft  if5?  SUcIT  |  I  HT?  ?pT- 

IfsJT  m  ftHWIT?  ftna  grara?  HT  raw 

ftra  1 1  sralft  g^q  nanft  %  ra?  l?i  ft^  «i*rai  I  > 
pfliq  Tjft  ft  supnft  ft  ftft  H  iftiiTi  ft  gfs 
nft  ftft  fH?g  sft  finnan?  nt  gfs  ftft  I  frani 
tf?H  ift  sraft  hiit  1 1  ?i  rai  fn  Tift  h  raw 
ftftH?«rw  m  rai  m  ftftft  %  s?  aftf«fTHiT. 


srpwn's*  | ! 


vc 

TT%  511^  I  fsRm  STTJqft  qgwr-qlfq  ^  qg*qT  |f 
^<HTOT5T  |  9Tk  Sqqrr  JJjfq  ?qq  *rfto  q|f  $$ 
TO  §3  (  qft  *T!<?IT  *ferf  f  ^  )  Vt  snqfro  ft^Rf 
%  TOW  $  qqqRl  I  ¥t  ?R  ^fs?J?lT  ^ 

fTOTqqT^  q^  rRS  5fgqq  ^  |  I  Hqqt  %  TO 

5T%«  SfTHft-^ra^^T  |w  ^  I  “STflMf- 
rqf^-f^T  qn  fwt  q*fa  rt%  q  iqfaq;  qrfsq  1 1  ^ 
foqi  fqqn!  %  ^  y,  raq%  srt  ^  sfo 

snftjqf  k  q$  ar*ff  qft  ^5R?t:  *|fg  sfrft  |,  qnqf 

*rqt  f . iq  foqr-fqqiqi  q>T  qft^riq  $ 

sigqrq  wh  f^??R  £rt  q*n  uq-fqqiq  *ft{  ft:$tq 
sfcrf  %  ^qqfi-qq  ^rfeq-fqsid  '?It  qfl^rt  §tct  ^ 
fq^qff:  1” 

fa?  mm:  ire-  •qq  froraqi^  qtfq  qfaqq  it  fesg 
q,  sspiwf  q  qfi  g«n|  <rr  ?q 

%tft  1  srgtf  zft*  ^r^rt  q*qq?  %  S?MR 
q*  qwr:  snq  1%  qft  q*qqi  qt  sifo  q't  ^r^ct 
^qqi  qRffit  q|*ft  I  ?R  «i^  ^?qqT  d  1^3*?  *fct 
p{  ^ifq  q^f  qg=qfft  1  sfterat  *Rn*?t  %  isnfro  qt 
m  ^  3%  **%  wt  I  1  st¥3,  *fc 
foa&raqr^  %  jp?n?qq;  fqqn  =$t  q^f  gft?  q*  fcwrc 

^Kiddle  of  Universe,  p.  68. 

f  (*s)  <sr< m  qrtq  ^  q>w:  suq-11%  mi  *r*%  $q 
TtStym  qf  f^iqir  I:  —‘There  is,  therefore  no  proof 
of  continuously  increasing  intellectual  power’. 


%  i\  sr  wr  fvRRi  hi^T  f  l 

»ft  $1  Wl!  $  fe*R5  1 1 

t^R  %  <th  m  ^T  |  %  irg^r  ^ 

^»TI*I  HR^  Wf5IT  5T1W?  $  V  ffcft 
ft  5EH*ft  t,  SR  f%  ?T^T  %5fvT  jfcrfrhj  HR  **?& 
HR  3  ?JfJt  ft?t  |  I  ^  sftr  STHR^ 

sn&RTSf  ftft  Rf  *&  gfg  *RrfT  |  I  ^W  «?H  Hf 
** ar  |  f%  *w  h*r  vi  Ir*  **g<Rf  ^  hr  f^n  wt 
I  i  HfRRTsnft  ^  ^  3R  %  *wfa  1 1  ^  qn 

k  Rings?  |  f%  S«W  tft  HR  #  irew  SfR*R 
st  *i  ft?ft  I  rW  fas  tw,  fad  g-Tj  '#n  vtfc  *rh 
RJ#  I  T*&,  fan  VZ  Tiv'RT  *PRT  f%  wm  % 
5fR*R  V  Hfa  ^5$  R  R1*JT  HR  fa*?T  fa>  fa*fat  qt%  % 
v%  *pfa  qft  rr*«rrt  'iff,  ter  f *;  fnif  wk  gn- 

(The  Social  Environment  and  moral  progress 
by  Hr.  Wallace  p.  8  to  2d  ) 

( -<§  )  '4W-X  nyffha  a  ^  fiq  q»i  afe  *fi<ci  gg  q$ 

^  * 

i<sri  >-:  - 

“if  we  are  to  obtain  more  solid  assurance 
it  can  not  come  to  the  mind  of  man  groping 
feebly  in  the  dun  light  of  unassisted  reason 
but.  only  by  a  communication  made  directly 
from  the  supreme  mind  to  the  finite  mind  of 
nan”  (Science  and  llelegion  by  Seven  men 
)f  Science.) 


Vo  Wteram  |1 

5WH  ^  I,  ife  ^  ^ 

qft  'jfl  qft,  teT  f%  a§ra*n»ft 
^  |,  -aqqft  «j4ai  wrh  g^rai  *re  qsqi  5i*iwt  I » 
sraqq  ^T3[  spi  qqq  w  ft  !f^t  qq&ftq  1 1 
Iq  'srfc  %^ft  snfq  *ft  qn  qq*N  q^  1 1 
§  $m  5RTO  ZRrt  fq&  ^  |  I 

^  ^  g**nq  q^Rq%r  sr^j  swift  1 
siftft  swms^wiqsnqq®  11 

«ra:— (  wniwnq^gr:  )  ss  f3%q  q§r  ft 
twer  ( fed  q?#  qrqiwf  q  qqrq  ft  gw  I )  ( qrq:  ) 
?gr%?  (sraift)  qTq^?  MIr)  ^q  gq  (qifqift) 
Wr^  ( nHw: )  3cq*j  §q  1  ( qfqra  )  q*ft  (q§:) 
q^fe  («rsnqq)  icq?q  pn  1  f^vc  «rqql?  q  qq;  q?q 
?W  3nqT  |:  — 

srqrasjs , 
qiTOiqqmq  1 
swift  ssi  sfaT^wqffl#  pr, 

*$*S  g  5rft  q;gg:  ftq^r  g:  I 

(  HJfio  ^o  |  v»  |  ^o  ) 

*  q«  qranr*5Ri%q  wsst  ^o  ^  tgfj  %  | 

£re  ?«ft  »w  f^Rt  swt?  %  «r«nq  q  anf 
I,  (§«t  qq»)  afa  annftq  <*i*q  ?S^rar  *r  aft  £ 

(q^t  wx  m) 


i  v.\ 

)  toff  33 

i^%)  toff  3cqa  n?  I,  am  to%  to  .tof  % 

as*r)  ®r*rafffpw  (toil?)  toqq  2^  |  f% 

gf  to  (fa<)  to  1 1” 

sr«?to%to3  w?  %  to  qjB  ft  (f*ft  ?F^ 
^-^5=)  SrW  sWf  ff  TO  to  W  |  fo  f W 
^TOL^toqj  ^3  sector  |  to  ^  f% 
I  3i=q?n  qto  tw  $f  sraT  (stqqf  stqlf  tot  aro) 
sr«re  w  ^  1 1  gf  qto  ^  qqrrc  q>r  |:— 

“5Tf  f|?T  3  sns Z  f5TT,  to  to  5PS2  |^T” 

to  R£) 

“a*  to  %  ST«C2  f5TT,  ^  3  to  5T^2  |f”  (^o) 

“35  writor  a  qq>2  |5fi,  ^to  sFato  sfr 
I«n  ”  (F*o  ^) 

“aiargto^  g«n,  to  qig  sr^s  if”  (3*) 

i#  qqfl*  *qf,  iM,  to,  3RT  ^T  (^-^) 
TO  to  p  ^51  n*n  f  :— 

“*r  m  sRntosn^  towRr  1” 

*N 

«m?tl  qjtof  ( Iff )  %  R^'2  |«T?  to 

q$2  if  I” 

5a  sr^R  tos  to  Iff  I  qil  to  f  fto 

lff^Tfwq#cr  ffal  *qg  flrn  I  I  'SR  Hereto 
liftoff  q*  RT§to  to  qq5K  |*Tl  |  to?  q>T 
«W  *F5r  qqrrc  |:— 


Vr  sn&mra  hht  |  ? 

5T«FT  ^tedH  ^TRIJ  I 

3f§  WWTwT^  H«Jn  Ww  9Pf!  II 

(  HO  $0  3JK  V9^  HO  \  ) 

fag$T  ran  HI  |:— “tfl^ft  (ft|%  sehthV) 

HH  ft  H|ft,  f*tet  Hinft  ft  *JH  (’JH  SRgsff  ®PT  HTH 
§H  (5gfo)  d  SHteHf  3teft  |,  3?  (f^H  H&  ?JSi!  = 
f|HiqST*0  H  |«n  HH  ft  RSP3  |tHT  |  l” 

?.  |W  (ft?)  HHlft  *61  *HTlft  |  1 

R.  H|  ST#  qjfftHt  %  f  |H  ft  ^H?*  ^cft  |  I 

3.  ^ft  graft  «Pt  qzlft  raqft  igd  ft  fopisr  w 

IKT,  3FH  HHteT  g^jraf  %  HTH  raifg  WteH 

qsd  1 1 

graft  (  *t®?  )  ft  3H  %  «th  d  d  for  dd  tf  i  qqj 
STS?  efT  ^^teHT,  ^T  ¥75?  q?T  fol  I  HHteHT  ^  fol 
dd^t  raft  %  ratefol  HHHi  ggcpi  qrspg  ¥15? 
%  H1H  dfT  ^IrlT  I  I  H|  ^  |«%  HIH  d 

¥i®g  rafc  raft  d  'jndHim^R  qft  wvfc  ft  fora  f 1 

HTHSrfft  HT  |Sqft  gfl  Hteft  f  I  |HHT 

«hhj  ftft  %  hi?  ran  h?h  %  hih  h*  dg  sift  d  *qg 

d  iTTHl  I  T%  HI  fon  UTH  fsWlvT  HIH  t?  HI  SSJod 
HST  raft  |  rah  d  ¥J5?T  %  H1H  rate  ¥15  (HH  I  #  I 

*  Jft*  ft*i«  “fenteftea”  (  Democritus  )  w? 
ra  Hrra«ft  mm  gft  ra  |  3«*I  r^r  %  w«ri  n\ 


prci  iC 

gw  5RRR  3RW  RTRsfi  %\  3tqf%  3  q^t,  qiqft  % 

Rinft  f?*qfo  sri,  sefaqi  %  gpr  «  3?qfR  ftwi  siren  |, 

SIR  3RT  q>  IRI  5gfq  tUT^  ^  %  RTU  qs^RRqj 

qRft  I?  $  I  3$  gw  fqsfl  qq>R  ^Pwt  %  fAV  it  ■Jrqw 
§fal  I,  I«q>l  qsp  ^pqj  I  I  qpq  <srq  pif 
q?Rn  =qisqi  |  qi  3R%§rqq  it  3R  pit  %  %q  igifa 
%  *nq  3rq-rf  |  *rr  m  wi  wi  =qifqi 
t  Rt  3R  %  iqq  it  3R  sr^  q>Ri  %  fgq  grtng 
q?T  Sl3I  I  I  l«t  qiT  RR  STIrR-q-Rm  (  (Conscience  ) 
t  1  i  qg  %A?  it  3?q?q  ft  ifRII  |,  Rpq  fiRT 

fq^ft  %  g?  §  q>|  srfc  %iT  srq%  q>wf  §  pt  p  $ 

fq>  “Words  were  statues  in  sound,  but  statues 
lot  made  by  the  minds  of  men,  but  by  the  Cods 
themselves.  (Science  of  language  vol.,U.p.3963) 

•  qffqmnR  mr  *$zt  tfi  rir  w?q  rtjrc  «t  1  *rf- 
«rsr  it  aqg?q  g?cm  r  tr«t  i%qr  c  fa  rir  *m«q  «i 
*qqr  qfr  1 1  aft*  *rc  fa  rtr  r  sth  (r4)  afh  mw  (ar4) 
$  Riqi  ft\  *fi  i%q  rt  RSRfr  l 

t  qjtqnTRR  awR-dwt  iRin?R-^<»n  «fm  c: — 

“But  that  there  is  a  voice  of  conscience  within 
us,  the  utteianoe  of  a  divine  law,  independent 
of  human  statues  and  traditions,  self  evident, 
irrefragable.  ?  (Science  of  language  by  prof. 
M.  Mutter  vol.ll-  p  496  ) 


So?  Whmra  $  ? 

FtF^  F*  §51  FWFR  $37  |  I  ?Fft  Sfl^FFIJ  % 
ST^FtlF  “^53$  serfqqf”  %  ?;<r  Ft  ^  qj  kr  fSFqfo 
(qF$5[q?)  gTFT  -JcTFJT  *$31  I  eftf  ^d  %  3F$  Ft 

FWFfi$ttf^F  faF  -m\  qt  ^5?if  qFsrqsqF  fa 
f  I  topw  *tt§rai  ft  w  fiFfi  |:— 

“fcw%*?*5Rt  %^T  3&w^l  l”(H  uc  I  0 

WtJ-fFt  (  Ftfa,  gig  soft  )  Ft  (  fwF  gTFT  )  3TT 

(SfF3 )  qF,  sta  fa  §q  1  ?Ftt  qq  fa  gfe 

SFgteitqffa?  Ft  fa  fa  Jit  |:— 

ami  ^^RTfa  im\  m%$  1 
aFNrft  en^m^Cp  ft  snn;*nftc*ns*  •*»»* 

W?T— 33  (q£fqfa  Ft)  rfCrt  fa%  7F  Ffa  (  FTTF--- 
rftrq^  iRf  %  jjTT3  $  |  )  fa  ffaTstT-  ?fafa  ^fq  $ 
5grfa,  qig  Ft  ^F  fak  3Tl%3t  Ft  FTTFlfa  | 

ffa  t^Fsqfaqffaf;  3  q^r  nqi  i: — 

S  ft»2f 

«r^yft  swift  3^<pft  m  r  n  11 

Wlft— “3Ft  FTfa  %  (  f^tFt^T  fa*F5l  3  3^TF 
faft  ^51!  I  )  3tk  3FT  WIcFTt  Ft  3FT  (  &3F  )  %  ^T 

*  qpq  fi  sf«6R  FiFt  f(^)-Fsq  (3)  wr  1  f«t  weft 
%  f  i%qq?  %f  q«F  ffa  I,  wm  !%*%  qm  fafa,  wig,  wrffar, 
«m?T  1 1  (R)“siq  wciV’q  t  fagsq  qfa  *n  qfa  $  sHsmsr 
qfat  «  «qq  *1  3**gsr  wwiwf  wciq  wwt  $$  1 1 


w&m  i  VV 

Wi%? 

*Ft  i” 

ft*  |#  iqrffp*!;  ft  fi»RfT  |  %— 

IK»IW) 

«I®rfrr  ^  wM  ^  flfH  SIg  %  SRlfRrlf  I 
TI"B  *ft«  R«R  |ff  5n?T  <R  fqRR  rr#  §q  %  f%s? 
«n$r  srr  *ini  frg«R  <h  r*?£  ft, 

(  Epicurus  )  %  spR  f%R!  |  %  “*W  d 
5TS|*T  WRT  %  SffiZ  ri  strip  &  ng«?  % 

•Wfcrai  %  SIR  (  3R  HR  §  )  3&R  fopT  I  fHR  R*$R 
(fop  wi  % )  fosn,  #ip  Risnf  wt  wi 
IsfcRTf?#  | 

!**  ^r  up  |w  3§  R$fo*fo  P  RTg  ^frf  $ 
*  #  %  ^  fon  |  fo  pf?  f=prc  sft  rpt  fpfoR 

**>*  <jft  HR  W**  iTR  RFR  ^  PR  5F^R 

PR  fo*  P  %TfpR>  PRT  |  I  3R%  STS^  % 

?: — “They  may  or  may  not  receive  such  infor¬ 
mation  but  there  is  no  scientific  ground  for 
dogmatism  on  the  subject,  nor  any  reason  for 
asserting  the  inconceivability  of  such  a  tlnng/’t 

#  Science  of  language  vol.  II.  p,  398. 
t  Materialism  by  Darab  Dinsha  Kamag 
P.  52. 


Vi  sn&mrsr  wrt  I  ? 

^  %  rprsr  RR?R  it  tfRT  foRK 
*ff|«r  s*R?t  %  RF?  m  "3R%  *ftrR;  *ft  ^RtRT 

*5rrf^q  f%  I  ?t<t%  fan  srii  ^  1 1  it 

*re  m"t  (^w^i)  RfitRi  5t^2  ^ 
fit  1 1  «?q>  wn  fltKn  |:  ststfa  ‘‘itPst 

g$  ( fw *$  )  I”  *  i  fta:  fR(f  sri^  stirt  |:  ‘ 

3$:n  9Rt?R  “^s%  ?r?gf  3  +  i”  far  tt5=*j  5pt^  |: - 
“R^RT  *FR1  I”  3R  JPBR  ^ 

*pt  ir#t  it  9?r  ®ri%  rr^iri  |  Rt  *£=Rf 
sfa  rr%  r?r  srft  rrrr  ftsn  |  1  ftRRR;  *tR§ 
f^RtT  |  I 

to  ^1 11 

3Rti?r-“fe  ^rt !  (  fegiRf  )  ?.r  Rai  ii  m  rfr  ^ 
R5|  ^  ^  ^T  ^rfc  *%  (  RI'T  R  RRTifaTRl  ) 
|  §  I  ft*  $$  %  R5f  R**f  %  ^RR 
srrRTRi  ^  ftrai  |  ¥RS*cf^n$ft> 
|R%  WRRR  Riff  RRRT  RTfl”  l” 

‘Rf#n  fa;ftafa  Rf%u 

SRtfa  “|  fRSRf  !  R  ?R  f^Rtg  RrI  f,  R  R^RT 
^  I,  f%?3  ^RT  *RRt  if  RRsTlRT  |  RRI  ?n=RRU| 
|  $  I 

#^1%  1  |  V*«S  I  v  || 

+  „  UMUll 
I  „  X  I  I  ^  II 
§  „  ?  I  Vo  \\  II 
I  ,,  ?°  I  W»l*ll 


i|*rcT  i  ^ 

qft  sw  $  afl  afsai  I?!  aft  fen  1 1  I?}  ^ 

HST  Hfejafn  %  few,  H$Tsi? 

«nf^  amft  %\  fsi^nw  |,  hst^  n<Hfe;Rfa  Rqfg  afar 
am  a>?ft  %  am  aanift  n%  f ,  agf  ^n?ft  famn 
*  s«*  &  w*  fagRai  an  aft  fenm  fen  w  |  t 
airft?  %  a«in  a*§H  %  m?*a  a  (  qW  ^> )  g?g 
(fan#)  aft  nrgnT  ml?  ana  qqfr  faftaftt  fefa 
mini?  a?:  arcanum  %  fens  a  fasn  |:  - 

“*n  ^t  ^  I” 

srsrffl.^  §§?  ^W  s^T  spT  I  mi  HP%  (  ferf  )  ^  aft 
afel  |  *  gc?nfa  fiRifa  I 

fe!  ft?f  aft  fen  ft>  fan  =f>!T  HR!  I 
ftaf  aft  fei  fa  afeln  fa^T  t  ?  laaST  aT?m  at  ftft 
manta  fer  1 1  aft  fen  an  sran?  gft  I  i  ftft  aft 
fenmt  an  ga  qgf  anh  afe  ffe% 
aft  fei  an  rw  aa>2  it  «n*r.— 

fell — fa?fe  sqsgi  afaa;  na  a>gi  an 
«a>?n  t  qg  f  fa  “agcq  hr  saaRa  a>?  mfc  ga% 
«n^^ar  ^ar  q^n  rr  i”  ftff  ft?«  fen  «&t 
fafe  *i*?f  n  W  faat  |:— 

*  n^t  fenr  «un  min  a  ?R  I — *n&  mar?  a 

feai  I  fa  Ultimate  Cause  of  muscular  action 
and  not  improbably  of  all  life  process  is  elec¬ 
tricity.  (New  conceptions  in  Science  by  Carl 
Sinder.  p.  209.) 


J(c  srehrorsf  am  |  ? 

3FSRPT.*  | 

^  ^  ^  t  ^  ^  fforcrruw:  \\%\\ 

3F*T^!ftw5?W!#srcT  • 

sflr  ig*  4frioiT  iimi 

f43IT2?lf4sn2J  TOSStaWSf  I 
sif^RT  Wl  WUW 

(  Jfg??  W«TTa  v  ) 

fjnr^f  a>T  m*i  *rf  I  %  ‘‘sma^n:  4  a%a  *m4 
f  4t  (  %3§T  )  *$4  aa  S^m  a*4  I  mk  4t 
srfqsfi  SSR^R  4  4  I  5TT  (  %5ia  )  aU7  4  W  f  IIS.II 
am  aa  asa  mk  a?f4  I  mk  am  ar  mk,  4*tt  f*r  4ta 
3^  4  §*4  f  srf  f^apt  3a4ST  5R  n4  I  ll?o|| 
HE  I  1%  “^4  mk  am  *4t  4t  a4f  BFMfira 
asm  4  ai4 1  W?*,  am  saasm  a>c  %  sm%  mgf>a 
SIT^RTJI  a*4  I,  3f  ai4  4  s?cg  *st  qR  aR%  fTR  4 
SRRra  44  m  aRTt  i  I  V<  I”  3tH7  3q4*T  I  ! 
*44  3*74  *?a>  %ar  am  aR  at  mk  ■sigfa 
«n^R*d  mff  a*4,  4t  I?  ^f?n  |  %  377  smmjR- 4 
ft  i  *44  3*r  f4m  sng  4m  f%4  ma7J7g4a>  fom  a*4 
ft,  4t  4t  sR^jn:  4  ct  arntfaj  am  mk  am  % 
i^q^a  44  mat  «regq  1 1  *rf4  3*7  am  am  a*  w. 
ga4  mg^a  am*  (  mraRJu  )  *«4  ft  erat  gffro 
gWi  aa>a  ft  aamT  t,  mk  377  geg  k  arc  ft  aa>4 
ft  i  a4t  g*fK!  af  g^am  ai4a>  w*  *eft  ai  a^wT 


$etci  ^r«rm  i 

|  I  Si;  ftHT  |  #  srjpPTTH  #  tR>  t*fT  HW  qigHT 
1 1 5sr?  %hi  I  ftsqft  q#q>  qnn  %  ft%  qq» 
gfcft  SqqtfhrIT  I  I  3Rrf  %  STH«1  R  S#  SIR  # 
sft  ft  ngwi  hr  ■hth®'*  qs*%  ^TT=sr^tu  ii 
HR,  vrn  tft  ^  I  HTHf  qq  % 

qR  RP*  5(#  SRq  it  *ft  ?tft  qft  ^qqlfrRI  ctdt  | 
fsft  ft%  Nft  #  q#qi  ^th  %  feq  sqsfrft  (  Upto- 
datc  )  «wft  |  Mtf  ^  I  #  %$  f*THT 

it  fi»%r  |  i  srta  m.  1  ft  $  hr  *?k  ^  q>T 

#R  3RHT  ftlT  I  ft  ^?3  §  IK  q&#  51#  SR?^ 

^cg  %  SR  §  ^  5RR  %  q>#  q#  f  I 

RSW  qft  3?*#  q»T  q?RR  “HTfPR”  sfa 

“sna”  |  I  fta  q^d  |,  sik  sits  sri  1 1 

u^gt^qf%5tT  falftffl”  %  *Rrft  it  Science  consists 
in  Knowing  ”  «rfc  “Art  consists  in  doing”  ^tarfq 

HR  “stTH”  q>4  ft  q>T  RJ?  I,  q*F§ 
qfswr  %  q»4  sfo  HR  (Art  &  Science)  qqi  %$  hjr 
ftkft  ni  srrr  *t*jrt  %  qq  qs#  spi  «rr  q$H 
mi  i\  f  *  in  ft%  ft  m\k  r  ^  1 1 5# 

#  ?r¥fti  %  Chemical  Deptt.  of  warfare  «  3R«s 
tt%  Rt^Tf  |  (<#  Report  of  the  American  chemical 
warfare  Service  for  19J8-20)  qqi  *R  I  ft'M  qfe  «t-v 
fw  Htnif  3s  ife  *%  %  #f i  5»R,  dt  \»vl  etH^ 

%  nnw  nwri)  rqw  ^rai  sfadt  q  e^e  *iqr  qm  n  q°s  * 
tftcrc  qe  ?t  q$en  1 1  w  aw  *b1  %,  afd  qqrrs  aq  !ptr 


<0  qqi  |  ? 

t  *2?q  k  q?qq  $  %  P4R  q  S3  q?qq  *fit 

q^k  gf  i  i  ?#  qjgi  jaraT  I  %  qfNtflq 
qwwi  §k  ark  ■an?  iqqq  sqiq  <i#q  (qf^qs ) 
SWRIT  =$T  =qif|%  I  l‘^T  «bt  ^  'Wt”  (Back 
to  the  Vedas)  ?M  *nq  *ft  qgt  |  f*  qqq  qftqqtf  *q 
*pt  qJt*f  gR%  qq  qftsR  STOW  5fil  5TR«1  qRt— 

W  3?R  *H  *1  %  ?R  q^R  IH  ^k  T»q  «fr) 

qqqqrtwqift'?  fw^n  ssrk  qqqiT  <3^q  qq- 
|%  m.  *ft  fq?qq  Wii  fqqi  |  ft  ■sq^i  Riqq  qqr 
|  ?  |R%  gq  rftq  q?q1  <ft  qgt  gRtf  |— 
siwrpt:  Rf^rfkr  ^s*p^5»u^  i 
<rat  ^r  m  %  *r  s  s«j^ruw:  HHli 

3F^lf :  I 

#  $«PT  srkrot  ^  n^ll 

gwjto  $&\m  v  gf  i 

iu«n 

(  ^id/H  V-!  ) 

m:  q*ft  q«r  hti  q,  «qt  *  *  i*tq% 

3df  gs;  t  %  @i*n  «ra  a?a  qqi  ^  m  S  *rir 
fttff  ^  ft  **ift  H3«*ft  ^r  q*rc  faqr  qr  q%  |  q* 
qqT  gWT  (  qi=t  *****  i°  )  t  qq'qi  q  %qR  spr  qr  *fr  $T 
*?k  qR  tqnq*i  qqtft  foifr  q  »q  jqq  |  Jtq  crtk  ir  *nv§ 
foqt  qqpwfr  %  g®  <rpr  %  h*®  **  *[?*  »sti  ?r  i%q  <i% 
ftqfc  >  qrsf  krrt%«  %Js&  ti  ^  q?g  «i  qiq  *q  q<*i 


spaira  i 

«m:— I  TOTOTC  if  ^  sft  (  ) 

?xm#  srck  ^  I  i  to§  4t  stffo  %  *w- 
*PR  if  f  ^  ( )  -si4  (  ^TO  +  **J?  )  *Rk  ^T 
$5R  ^  I  util 

qnRH  Wta  ?rfrr  qn  *m  im^  ?«i^ 

|  I  i&fT  toft  3^  §  |  IRIl 

( ^  |f%)  ^rju  aw  Tfsri  sper 
%  it  -wt  rr  «i*t  ^  f ,  ^  a;RJtf-*rfa  % 

srt  J?cg  %  qR  ^  sffa  q>Rt-SRk  3RT  «wtc®t  ^ 

aia  w  1 1 

ag**  3  a^R  q>t  tfifc  *<jrat  |  i  (  \  )  *SR*ti 
i  ( * )  g^u-wto  \*  sFfsif  a>!  Rg?ra  1 1 

(  ^O  sTR  +  ^fH^  +  k  5THH  +  R  JRT  I  (3) 

^  ?rV  *n  *  *g§t  g-rf  (  «tnntr.  qig,  «rftr,  to  sfte 

ifspft  )  Rf?FT  I  I 

pjjjt  *Rfa  4  fqqsfRcf  ft*  3  %  Slfo  it 

to  ^trt  |,  ^spri  ^  |  i  35a  ?nck  %  froia 
mst  to  aRfaqstafa  |  wft  tout  ?iik  %  tor 
R  1 1  agea  4t  to#  %  %^,  rfta 

aq>R  aft  to#  an  ski  ^arem  |  i  %a  if 

#‘'^Hfa”  *iwq  qfRr  ii  q*%  $  qpg  5it  <6rh 
^q  Hfit%  =%*i!  %  «*qi*q<r  fi<fi  t  (  w  gs^ft  «st  ^ggisiqqq 
«HR(  I )  ?tq  3S*r  qjq  (  wwi,  asHsisaqa  )  wq  srtk  liai 
1 1  itft  qqiK  (  «nfeq  q$ft  )  srq  3m*rr  a  *jRi>q<r  wterr 
I  <rq  asst  jtr  ?sj«  sfo  38^r  list  I  t 


ft  f%  gq  rfhrf  q^SR  %  ?Rkf  fRt, 

forci*  rft^f  qq»R  %  jffRtfi;^,  qrcfaq;  <qk  vtiSm 

«R  RUT  ft  I  JR®ff  if  *Pf  f^TT  f%  qff  ^  *Ft 

gfr?  3R  %35T  ^SRt  qft  %8T  *$ftit  at 

*rm  *m  uft  ft  Wg  ^faqsR  if  sr%?r 

^Tq^mi  *rg«r  %  %  atff  wise  ft  q>q  stk 

gTR5n%  qft  <jffr  qq  wr  |  1  fjff  §^N> 

<R^to  ffqf  qq>R  qft  ^rfq^  %  sqfqqs  3;=qfa  ft 
R^rf  |  1 

ftW — fiwra>T  fq  #*q  «fi^i  Rif^  I, 
qf  I  fo  N  Rift  I  fo  spr  if  <rfr  *rfqq>  d 
stfqq>  qq  ^  ®qqfR  ft  iftr  «stf  qt  qm(t  %*ft 
frt  q»s  q  qgRi^  1  wk  qcqq>  Tigwr  sm>t  s?afa  if 
«tqqt  3?qfrf  RSfifc  I  fR  f?RT!  qn  qq>R  qfjg  qR%  % 
f§[$  $#P  I^TJ=q  qff  s^gs  f%%  sim  |:~- 

#^«r  %  ft  *rcffa  3um\  1 

^TT  W\  W  $“  SSfRRT  ^  II 

( wM  »o  1  *<*  nhi ) 

mt— ( ^  qg^qt ! )  gq  qp-t  qm  fqq  wx  *«t, 
spifa  g*gr^  =q^  q>T  qm  qq>  ft,  g*fi*t  qiqt  qq>  gt, 
g*fRt  qrqfqq;  sir  qq>  3q  qgst  flawi  it 

qqrqq  ft  *ir  qq  wrk  ^*qq  qq  qqq  foqi  |  1  ( fqi 
ft  gq  qt  *sit )  1 

Am  mAt  m\A  »r:  m  fwttR  1 


’Q&m  I 


mi*  ft  sfctTldfa  II 

(^  ^o  i  u*  i  *) 

sstsfa-  gfgTRT  TF3  *WR  ft,  WH  *WR  ft, 
g*SRI  *R  it  f^W  (  ff^TC  )  «**  ft  I  «W  t 
§*$£  %f  nq&r  |,  ^  ift  *m  g«sft 
fifeCT  «R3T  |  i 

W  3TTf^:  *WHT  I 

OTFOT^  ft  1#  W  5TJ  I3STS&  II 

(  ^  ^O  I  \W  I  V  ) 

n/+'  ft,  g»*ft  W&  *w  ff» 

gq[flCI«FI  Vft  ft,  f^WS  3*5RT  ^  tm  8RT 
^ 1 

*?«prera  %  f§i”  ^r|ts  fftqf?r  I,  ffoft 
qqn*  qn  snff  *et  R#f  ftsn  w  |  i  sm 

info  %  ftiRFf  qfcrro  r  *ft  sg^fr  *ft  f%e  st^er  § 

qf RT  ^iff^T,  S€*Et  %gi  ft*  *?ff  it  ft  nf  |:— 


W& 


^oitfq  mt 


3pft  3F*refa  sfs  sn<ffonvs?n  n 

( «*mq  UMU 
•rofar-  (  f  !  )  g^KT  qifsq,  qRq*  %  s  q 

^  tffa,  gjjR  ft*Ri  %  gtfi  ^RTrfi  f 1  g¥i  it 

fH  ST«ER  q?r  q»ft,  fa*  SRER  *113  RR5TRT  ^ 


c*R  SRrlt  |  I 


3^  :  ft§:  5ft  m\  m§  mw  i 


$&>  xi&rqmwri? 

wu  id  ^  mfcrm  n 

(a?4#^  *  H®  I  ) 

^raK;-3gi  f^rTT  %  3T5TT  ft  Tflrfl 

%  to  #  ftsr  i  qrsfV  qrfir  %  fen?  §tft  arraft  gist 
irt  ?iff  *nct  f  t  ft  srfc  stirs  ft  i 

m  vrrm  vmi  tottis  tot  i 

TO3f:  tot  to  m  to  tot  11 

«\  r 

(*m®  n  t  M) 

»wkr“»nt *nt 3 i1* s to  R  TO  sto 
n?«  ^  %  to  f^ra  g*  ws 
g#  fta*,  ^riqj  TO  TOt  graft  %  to  graTO 
«Rt  1 

TO&  5TCT  ST5  qfaTOt  35  *t 

5^T  |  TO2itsf*T  3TORT  RTfafwfar:  II 

0*r»rt«  x  u°  1  \) 

«W^H,  §*fT<T  STARTS  (  f^TT  «nft  )  q3>  ft 
*FS  fJT  TO  TO-TO  ft,  ft  f  TO  jJlR&t  TO-TO 
%  ^tfcTT  f  1  §r  sra  ( Jig^  to  )  f*M  sr  TOi#  g>i 
sTO  *Rt,  **r  gft  TO*  %  TOf  TOc  f?n 

TO  1 1 

3#4taH  m  3333*$%^  ST^RRRH 

N 

m\\  1  ^rr  ?3T3<t  wmt:  ttmra:  3^333!  ^ 

3[^|  II  (  3Wo  I  Mo  |  «  ) 

*  TO  sfit  fsrr  %  wr  TOr  I  **rar  arr%T*(w  w  | 


WRR  i 


«rs^— ^  to  ft  ^  to 

ft  3*  *m  *rh  w^rr  « v* 

5RT3T  f,  ^RTsft  ^  «PP  ^T 
^  P  §*  #  i  ^R-srra:  ^  3*f£  *TR 

i 

faft  m  fftft  frag  gT  i 

fN  fRFT  33  ^  3cTR  II 

(  W  '  *  I  8  »  I  l  ) 

«r«lffl— “3^;  flTSWft  if  cqro  SRT,  3% 

(  ^r!  )  if  <rrt  ?rt,  %pt,  g?  *r  ( srroft^ ) 

®RT  ■&«¥  W.”  I 

^  I?  fsT^i  %  'srgfijT  5t?f 

sere  ^1?  %  mm  ft  snforam  *r  1 1  $nft  *05! 
$m  ffR^f  %  iR^f  if  f <r  f%*n  1 1  sh  srorc  % 
ftsft  §  M  »ro  pn  I,  wpi  s^prr  ft  *ft  «ip§ 

ISRT  5fT  OTRT I  I 

$fRT  *F333” — ftfa  ?*fc  «PR  %  SP=3F*  it 
1 1  “3^  ( ftfa )  sr^R  %  f^rf  ft  srr- 
ft|a  ftft  ii  *Egft  f  l  %*&  fftw  ‘^kr’  §:*sft  ft  q«r 

£tft  m  HR  |  I  3^5  %  ^R  f  Rft<TRRT,  ffrlTVqR, 
swfggR,  f^n-mfa,  3§r*Ri  ^t  ftR  ^  *rer 
*nff  f  1” 

%ftt  SPETC  %  ftt  5}?<R  ^1  ^  wfa  mft. 


%%  *n&raro  aar  $  ? 

jrt  rth  a*  af  a*  a^t  wawai 

aft  m$\  gfa>  as^rai  |  i 
aaia  foaf  f,  ate  t  ws  a*  snam 

a?fte  t  :— 

q^n  waa  f$a*taraai  I  i  fsadaraar  *at 
amft  =aif|a  ?$  srfrr  a0  aaa&  i  4$  <j§5T  am* 

|  fa>  ^  9RTf  P1R*  aqTCRT  aft  q}^W  |  ?  *rtf 

aftf  a^ft  t forc  ft  ■aqftt  ( ^rr )  a*ft  ft  % 
f^q  qsfaat  ark  ag^arfft  aft  3cq?a  foai— swifa  i 
q^  ft?}  aft  krai  ?a  aaft  q&n  to  1 1  t^adaraai 
ag*a  aft  awfft  a&r  t*a>  g^  *naa  |  t  ^akqraai  ft 
agw  aft  a?afft  fro  Ran*  ga«ft  |— a^*  am  turn 
5»ft%qka|  | 

t^adqraar  aa  m&m  ^q  a§  I  f%  agw 

ftwr,  aiasft  rw  siw  awf  %  am,  faaa  $*a*  % 
g*nf  apt  ^  faRT  aai  ft,  fw  ft;  gaiam  auk 
aa  5iq  ak  i  wi  aiaft  a?fr  aa#it  ^fftgjaaaa 
a  ijTriFt  aft  a^ft  |#  i  faft  agw  aa  sraft  aa  q* 
srfftan*  srtaT  I  *ak  sm  atwaT  a^q^a  |  f% 
aa  aft  fftrcr  ana  ft  ‘art  as  srai  aft;  i  ?a  srrcfwa; 

*  qtq^T  %  q^%  gift  a  ^r — 

“aw  am:  saga:  11”  “a^qwsaaiaaa  i” 
awfq  Izm.  ^r  qw  f  |  33*1  q«f  ( ) 

4k  qq%  3?4  qn  foarq  (  qq  k )  q^qr  qiiftq  I 


STWTFJ  I  %» 

%  *tt«t  *m  sqqf 

TO  *ft  &R  WIT  «5IT%3|  I  foffi  %  *ft*T  %  srrcfcw 
^  wrf  %  &r  set  stto*  ^  £kn  ^t%  fa  qtnMaira 

<??:  <TOTO  faftR  TOI  ^  ^  R«T^  OTPRf  TO$ 

^  snrTfar  w> to  *rtort  ^i  otn  %  ^k 
^k  3Tt  m  ^k  fom  I,  f*Rsi  ?r?  ^H-tN  sir 
^5r  t  :— 

?i%n,  wv,  w£m  ( ^  jt  wTT)asre$  *rk 
Stqfor?  ( TT^  ffcTT  )  <<?WM  WSTT^  |  I  fffa, 
SFafa  (  TO§  3  WfTt^r  TOWT  TOW?  ^RT  |,  Iff, 

mkw.%  <W  n  TO  WT  wito  I)?!'?, 

S3TTOR  3?k  fw-sftWR  ( )  TO  «TT*T 

“fom”  I  i  aWi  to«r  “  to*r  ”  I,  f*ra%  siwrra 
§  JTrrdffa  *k  TTRfe^  £fcrf  stto*  ^  ssifa  grteft  1 1 
$w  * m  rfuftr  |  i  *Tg*5[  ?ntffai> 
^k  *IRfa$  ?Rf  5TTO*  *St  <jq|  ?35*RT  5TTH 
|*  I 

h^mRT  m  *?«r  to  mm 

WTT  |  I  5*1%  fa»?  3<mra>  U5F?TT5R  ^k  WTO” 

(^TT%<lNii  wk  @5%  ^ffpf  TO  TOT  |  )  TOt  SRkrJI 

tor  TOfa?  1 5*  tof*  §  wrfaR  totos!  %  to&  *1 
f^rf^t^WRT  fafa  £\m  t,  f%W  srgR  %  33 

#  totjttot  %  w*ft  *ffo  fafa  %  top*  %  f%t?  jtr 

veA  ifau  “srronror-ftfa  l” 


$=  straws*  qqi  |  ? 

qtomr  sreft  %  q?  ^qq-^qq  $m i  ^  wfi 
&m  |,  qsfowt-qjftq  swf  «Bt  is  m  ^tt  1 1 

5R*TTW — %ft  gt  qR^f  srfqs  %  qq>q  qs*%  qif 
«B^  1 1  ^c  ^R°IT  qq  tj^Hr  qfq»  ^  fo*ft  qq> 
ftqq  qi  *m  if  mn  k%  qn  qrq  1 1 

^sRtarcR!  «rt  sr^w  wr* r—q^  %  *rs  % 

*}qf  ‘‘eqR”  ^  “qqifq”  %  SRqiqf#  «BT  q*qi 
1 1  qqsm  qft  it  srfq>  qst  *qR  ft%q  *rc  q  «ri  q* 
STTr^T  if  WU  ^  q>T  q?q  ‘sqR’  |  5*ft  STlcq^q 
lf?t  qff  set®  <qq*qr  qq  qiq  ‘qqrfq’  1 1  qi  qfo 
qqfoq  qiqq  qg<R  %  f%q  qraifaj  <[:*qf  ^  q?*Rf 
^  q>T  t  I 

«SJR  %  q*q?q  q  53NR5I  jqqf  «BT  §fR  $W-<jqf 

|  i  t  j  ft  tsq*  fq-nqjR  |,  sqqft  4$ 
*tsr  qcf,  ?J5?f  qff  qf  f%q  qq>rc  wi  w?r  fqrsn 
snq  i  fftqf  q*g  %  fqqrafq  qft  qq  if  $Ff  qrr 
qrq  wtr  wfi  r?tt  |  qra  qfqi  fqqtfq 
|  i  qq  if  fftqf  q*§  %  fqqrofq  srtfqq  qiq  «tr 
qgf  fog  qq  §  m  fS?  f^Kq  ^  qq  qiq  wjr  |  | 
l#%q  qi^f  %  wqi4  qsfaq  ^  «ir  qft  qffcnqi 

“«TR  ftflw  *Rt”  qft  I  I  «wH  qq  ^  q$  fqqq 
rffrJ  5fal  «nq  |  I  qg<R  <st  qq  3Rjq  qT  qm 
if  qq  fqqq  q^f  $fqT  I  if,  3!  Sqjnqgq  if 
*  ^q  qvqrqf  qit  qR^rit  %  «tqqr  qrftrr  i 


i 

srqsqgqSraq  sirt  |  i  ?ftt  Sr  srjr- 
qeqT  ft  isfft  %  *ts*t,  rr  q>i  sra  f«m  *ffq  ft  sir? 
«TR  R5fT  5(T  mm  |  I  Rt-g  qf  qtn  RiT  RRqf  3R 

1 1  rr*r  ft  Rita  aft  «qqT  sigfoq  1 1 

i^mRi  %  srfc  3*%  m— 

Hjqft  aft  dl  ft  i’aftaisRi  %  ft?  !-(*)  Rgqi 
(*)  fftalqr-lTORT  I 

— fa*  aft  ^rcaJift,  TOS,  rr 

wffcupf. ,  Rfft?R???q?;R  srife  <jqft  ft  gw  nw  w 
^aft  3RRRT  RSR!  egqftqTHqT  dk  3W,  Reg,  RTR 
anf?  ft  ftfrf  rr  a*  saraqi  a*ai  fft-rfqitRTCR! 
Rifkat  I  I  ftftf  RR  R55I  RRRP?  aft  Rife?!  |  I  R^3 
aiR??  %  ft  ft?  i  I  ajmTcRRj  (Negative)  *IRr?  fftft 
?nf??r  ftt  a>fft  I— RQ’fttqi^Ri  rr  'm  I  i  srr 
RRJ  Rff  ffal  I  TRR^  ^ft  f§{  ^jRT 
|  atk  iftt  a^ft  ft  kt  RRFfRl  fteft  |,  aftt  R»I  RTR 
^TTfftfT  qi  R^TeRR)  *R?f  |  I  3RfqR?  ft  R5fT  RRI  |— 

<T«rRS  f?Rq*freR^  R?T  I 
3RT?R^  Rf3.*  <k  II 

o 

( astrafta^  ?  l  t-v  ) 

*R?R— &?*  ^t  *W«?,  Wli  SRSR,  «I3RR,  RTOSl, 

fft?q,  SRq,  3Rlf^,  SRrR  *k  fftjRijT  *nf?  sqffft 

3*?!  I,  R5T  fft?RTcRa>  SIR  RT^f  *R%  R^sq  ^  3ja 


uo  ■siFtemrs?  «rar  |  ? 

§  I  I  5#  «T  RTJT  WHIR!*  ■SfT5F?  ( *nfoi ) 
qftsTTfR  |  I 

(?)  sRTcJTsp  (Positive)  srR^-qf  Q^qitaraRT 
1 1  ^  »rg«t  str*?  qft  snfa  sfcft  1 1 
sqftqf  ri  «BfT  w|— 


sl$<jremrw  m  ^rpr  q:  l 


(«£to  ^  |  ^) 


srqf^-  aft  <96  qjji  Ft  WfalW, 

Sfk  sft  t*$  Srsfa  *61 3  *R  ^n  I, 
m  SJIrJn  %  ^  SIT%  $W  ®Rt,  ^  4k  3^? 

wiR15rf**Rf  S?m  I,  3?grf  ^  f^R^5I  TO 

*1%  sir???  qft  snfai  skft  |  «F«if  ^  ^  i  ^ 

qfFTcTO  |  I 

fe*rtaWRT%  «T*R  iw  qft  STTSRT 

I 

RT^T  %  ^ESJT-?rf^5  apT  fTOW  £tr!T  |  I  *§f?T 

|w  %  3*UmR  R5T  f»*T  |  I  I#  sft  5(K  qjf  R 

*n3r  «rt  ?rw  sro  1 1 

^RT  — wfesrc  I  I  *W  vta-V*' 

(Duty) I  3f%  wfg'gR qa^nat  1 1 

3qf?tq?  *i»w  «fk  «cr  wifaiTO  ?r®?  %  ak  *n 

5Tf«  ^  |  far  w  511  1 1  ststfa^  sarsn^rem 

^T  JTTJT^  iwfwil  I  | 


5*Rt  srsqiq  I  v#$ 

— %n-snfa  I  t  ftqi  q>dt 
t,  fosd  sicqracq  *pt  fq^  ft  i  fNn  ft  §  qg*q 
*£t  str  sr  ^rgf^r  wqrcqi  f%qr  'Ren  |#  i 
^fj  fljspj - qfiqq  spT  §3*  I  I  SfTqq  #qq 

%  rr  *Rt  *r  sn*r  1 1  gjR  ?t  ^  ^t  <m  qf  ffcn 

i  f%  qgsq  q  qtd  sra*  «ft— ■ snfcfl^,  qiqfaq>  *ffo 
flRtfcu— *rfq»  zmn  ffcft  |,  ^  ife  kt  m  *tait 
1 1  frqHflfR  *PT  'SIISRqsp  qraq  m***t  q>T  §qq  1 1 

qf^eff  - RcR*T  I  I  RcSH  ft  $  3<Rjqi 

qp-wMt  ftcft  1 1 

^hn  — qnqiqqq  1 1  *Rf -q*tTgRR  sfa 

k  qqs  jfnctc  spt  §st?  *r  ^  it  nff  spr  mm 
snqrnqq  |  i  faqqt  qt  qtftqf  |  q  qq>  sr^R  «Rt  dl  R 
ft  qprf  «  fq*RG  |—('<)  *?*>  ^®q  *?fc  RNsq  I 
(R)  km  Rtrfisq  I  q^f  qTH  it  |,  «Tqft^ 

^  qtffl  it  qg^f  W  qt  |  ?rk  qtqgT  #  |  | 

qtq  qp-q#  3  stqR  wr  qtfq  qifcq  q«ft  qt^psq 
qtfqqf  1 1  Sfqf^lftq  %q«T  W  qtqit  %  %q  fq  qtfqqf 

ii  5nqr  mm  1 1  ^qfq ' Iff  q>  *m  q  f^-flqiq  lmfq«P 

3^T  sptfe  q5T  1 1  f q?  «PJ  qft  qf  qff  |  fa  qg«l 

*  gfa  q  sb$  <*@  |  a?k  q  «PT  *6i  I  r%fg 
»r  4k  *f>4  3>  qg^q  %  5tjh  fim  *  |  «req  $4  % 

q*qSw  1 4k  tarn  «r  §  | 


v*  «n4w!T3f  «RT  |  ? 

q*  qg  4  *ftn;n  qf,  q#q  s*?qqT  ft 

q?  ^  t  ft  qi#  q>T  QVK  T?[q  I  qg*qqi  ‘qifqV 
■  I  ft  SR'fr,  3ft  SITU  srfc  qft%rt  qT  Sgqiq  I,  *ftqi?qT 
%  snqta  sfo  srfqqT?  ft  ?|,  q?-?j  sftq  &mc  % 
q^qftf  ft  q?  q?  ^qftt  ?q?RqqT  ^  q?  i#5^f  % 
qroftq  snqr  1 1  (q^  3?»qT  qiq-W  sft? 

| )  qq  suqrn?rc  %  mj  ssqr  §qi?  star  1 1 
q?*rci  q?*  ft  qq  snffti  ft  q  snftfrr  ^  q?  s?r 
swr  ft  wft  srqftV  *qq?qqr  sqt  |,  qt  s?rqt  «q^- 
?$q  qtfftqf  ft  qqft*  «rqfq  %  fftq  stot  q|nr, 
ftqjftqrqfq  s?ft  §qi?  %  ftq  ?nq?qq  |,  fsraft 
qq  qtfftqf  ft  sifts  qj  qiq  qs?  ?^ft  ft  g?f  sr*qi?i  ftl 
srNftqiqq?**  qi  qf  qqr  i',  52  snq  iqq  q$ 
qiq  q?  qiqft  ft  ^tg  qi  ots  «q«n  snm  |.  sft? 
aftq  qi  ft?  ^  q?  qrfqqr?  ^  sflqi  |,  qq  q?  ft? 

?qq?qqT  ft  qq  q?ft  %  fftq  qgcq-jftfft  ft  s?ft  qqT? 

qTfqq*nsnqT  I,  tft  qftt  qqq?i«ft  %sKsnft  ft 
q?  ft?  ?qq?q  d  ^rai  1 1  q??§  qq  snqft  qft  sqq* 
Slfftq  Siqq  «iq^TT  £t  5Il?ft  I  ft  Hcftq  S#gq  ft 
qiq  q?%  qqqt  §qi?  %  qtrq  qqi  -<qr  |,  qq  qgqV 
?R^S^q|  #q^5Tiq^  |  STT?  sftq  *Fjq|  ?%f 
srtftqf  (?qiq?  qrfftqf  ft  qicqq  |)  ft  ftq  %r  qiqi 
|  srt?Hqgqi  qqT?  ft  q?ftV  m  qi  §qi? 
ft  q?  qf  ft?  qgsq-qtfq  ft  qq  q»?ft  q  ftq  SJ7  STTOT 
q?qr  1 1  q?  gqrc-qrc  qnqiqqq  %  3T?i  q?r  ?m 
qq  q?iq?  ?$?ft  |,  -m  qq  qgsq  <qq?qqi 


^jrt  i 


sng  ***  Srai  i  %  3F?  *kfa  k 

sjsfftq*  $si  «iwft  TffiT  I  *n  n|f  ?”  % 

?«  *9?  ^T  :3tR  ^  gq  «m  %  ?Rft  Tlfcff  f%^T 

«nfo:  - 

559  <r  &  jras*nfa  5p‘  srar  *rrr^  1 
w  ^  w  sn^j  3tt?^t  ifam  11 
5RSp%  skkrsrpr  ^t:  1 

*rWi  11 

(**5i-  iu,  » ) 

«PlH—  *R%  %  sn?,  ?Rfr  %  Rg  £  3T!%  <R  ^ 
sfa  5IT^  *fT  *fRST  |,  'S&ft  spn  Ufa  Ctrft  i,  ««[ 
?Eft  sn<ft  |  1  gq;  spprc  %  uroft  *rcfa  *r?m 
*&*%  %  afow  ( JT^pr,  qg,  q#  *nf^ )  ^tffraf  q 
5f#  I  ^  ?*jfr  (  qqr-qfa  snf^  )  qtfJfert  ^ 
m  i  1  m  rrpwr  -r%  sir  ^  q>4  %  *331* 
f^n^Ril  1 

hiiwpr  qft  *15  ftren  ?rg^T  gq>  ar?T  snj?sr 
TI3  fRWTrft  i,  «rk  m,  |  URSTCIT  %  ^  q>| 
qaanwffo  q?%q>  R3^f  m  sfe  ^n^vrk 
gR%  flrc  3  qi<rt  q5T  qtai  551*1  «r^  %  M  rrt 
q^si  1 1  fjft  fqf%  q*  sqfqq^  «  ^t  tot  |  f%  *rgsq 
^  Ttn  %  *g  *t  3g3  TOT  I,  q?  3*  *1 

TO  |#  I  _  _ 

#  iswro^n^  V  '  1  1 1  it 


«RTT  I  ? 

JpcFT — WJufsw  §  WSflFW  |  I  sp§ 
«n«w  jnpir  ^r  apff  sBt  ?iteraT  §  *n%  sir#  f  i 
^IT?W — qtererc  ?F<ri^f  5^sc 
srfisi  rr%  %  f^?  ^  srig  =^r  vTint  if  &*rj> 

|:— (^)  (^)  jj^si  (3)  ciRsrea?  (#)  sNr? 

^  SHTSW  |  I 

— *ng  &  3(fr  5*5pft 

|  t  nsi^Hsrer  fih^n  s*fo  snfa  %  %q  f?ra<r  1 1 
fsRWt  'X&q  WTRif  R ‘STqfffl’  Education* 

^  f ,  %  froi  sr^t  <&  *b^  I  1 

sftelT  ( *R$PKI  )  =  (  Instruction  )  ST?*  it  ITR  STIR 
k  *faR  TO  ^  *PT  |  I  R5T  wfa  rfa  TOC 
%RCTHg«if  §  5R3T  |  I  (t)  3*4(3)  3*fR  ($)  ?R3 
%rft  §  flR  *i?TO*  ( Ignorance  )  ^  |  I  4354 

JClfo  Tt  “?RRt”  <TO1|  4?  5»lt  |  rRf  9Rrr:«BFH  R<t 

srs^r  ^1  vnwm  «n  strai  |,  Arafat  *rfgsii 

R5T  fsfspra  Jiff  CtrTT,  f%?g  3#  ?Rq^R  %  «H5R?n 

( <w§ )  it  srtoi:  sfft  $  f^^i  fam  rr  sd  ijjr 

4wnRR<ftf  t 

*  Isfe*  %  Eduoo  Vr  wt  it  I  E=out+duce  =  to 
draw  wita^ferc  %  w<  €t  $i  Education  **»  I  I 
wm  Instruction  %  lnstruo  §  ^r?n  t  | 
In=«ftR+Struo  =  to  collect  ««  «*>!  arfia*i?r  %  «rc 
wr  **n  «f»i  I 


Siam  >«!< 

(Undisciplined  activ¬ 
ity  )  ^  q>fd  |  I  Taqfaa  ifffcq  ^  ft  qj?  ^k  mfa- 
qfqa  qSrf^  ^  wf  ^  I  1  3f5f  “**”  %  q^Ttg 
aa*q  q  qg  snd  I  aq  qf  at  mrq*qi  $q  fte*  snfcqq; 
?rfaarf  %  fq^ia  ii  am  |  mk  aif*  fqqq-atn 
*8t  q>ma?  $  qq5H  §511  5R&  |  i 

‘aeq’  SIW  *fct  q>§^  |  I  Ttq  «rq  %  q*ai*g 
a«l*qaqfdtaq  qia:qttqi  3  qq>m  qft  aim  adft 
|  f*ra§  gaam  d  srifcaq*  jrfrfiqf  qj  fmera  §Wi 
1 1  fa  %q  fkm  aifei  %  %q  aam  q>T  qs&q  q§  §«n 
f%wa  spt  ^  *a,  qt  faqfaa  sik  sea  qft  ffe 
q£  I  ^  qqsq  qft  «jfq  %  %q  Slfrfi  (  Energy  ) 
■a^fara  ftat  1 1  q§  qfq5  q?rqq  §  ai^a  flat  1 1 
foa  %fT  %  f^q  sngq^  afaaiq  |  i  % 

Jjrfqj  f%q  qqR  qicq  §tat  |,  |aq>i  qq*  qf  |  fq 
qgsq-?kfa  a  aa  ataa  a>i  anal  %  ar?  fci  (  Aibu 
men  )  q  qfkua  d^T  |  mk  §*ffa  *§m  |  qq  ^ 
qm*T  sifq,  fqq?I,  mfa,  Q5H  f  I  5l?q  a  qf  q^q 
%  $q  3  ft  3jraT  |  i  qft  atf  sifa  q>i  k^.  |  i  fat 
d  sFjqi  ffktfks  aik  mifcaas  *rfq>  acq?a  |«tt  wi 
|  i  f=ft  atakafa  ^k  qafc  §d%a  aft  ^iq- 
qqn#  asr  am  asrml  1 1  |a  qq;rc  a^sa  mq% 
sftqa  %  q§&  am  a  faaaft  ^a-^-?^a  mafa  ^y  a$ 
I,  q®q%q^  ftrai  wrk  #ar  arai  a*at  qrf|q  i  q$ 
H$pqqf*m  *ST  qjasq-faqTa  |  I 


$$  srphmnr  «rt  t ! 

^  foprgfa  S^  *R% 

RsmRtcqfm  qRcft  lik  jftftqjj  *ft  sq^a*  qRjft  =^1% 

sik  «wir  qft  d  qqtf  q>r  q§r  q*qr 
mrffq  i 

sTT;T5R?n!5T*T — *IP«it*w  rr  ^  $  kr  fircnq 
**3^  q  Hr<T?^  #  I,  ?q  q*%  Sjqi*  ^  51^- 

sm  wf  qft  vfrfw  «rar  dqi,  p*  srroq  m 

1 1  ^  strw  q  3ti%  #  ikud 

«RT  Wf  %T  qRrlt  |  I 

fl^RTTSR — qg«m  ^  q  rr?ir  snsm  q 
*nw  3^e— snfcer  %  qraqt  ^  qsw  i i  sre*  §q  mn?r  % 
gw  qq  »ft  m  q>^T  qfm  i  i 

PI— sqm  ^  qmq  dm  q  qqfsa  qg?r, 
qqqT  %  qiqf  qfr  q;wqq  qqk  rntfe^T  qqqsq 
q>kt  %  flft  “«W  fqqin”  (  Division  of  labour  ) 
%  shnfN  fkgmer  q*  qqr  sri%  1 1  qp*iT*w  qq 
SFpq  sftfqqq-qqsrfltq  d  |  i  p#q  ^  «nvm*rrc 
fqqmT  q  qra  %r  nqi  |  ski  fqqm  qq  qm 
qkt  1 1  kt  q§<m  qgi,  sir  q^T,  q*k  ?r  sftfqqq 
qq^sq  qk  qgqq  qrq  aifUU  I  ml  qqq-qwFsft  qqsql 
d  ff%  sn<m  q£  qq  qrftq  i  kt  q^-qn,  sqiqrc, 
?fq  ?nf|  qq  sqqqm  q£  s%  %w  i  Wk  sft  %q<q 


JOldfaB  qftRR  &  5TTH  *JS  ^  |#  I 

351  ifr^^M — dsqnd  d  R*qfNq  t,  i  d?qn?: 
nd  q^d  |,  f^rad  *rd*,  Rq  *rfc  stfri  3ttr  rtjf  i 
fddq*  (RRfarq )  d  d«R  «Rdfd  q*N  U  *fe*rc  I, 
at  agsq  qft  sRjgt  *ng  d  $d  pt  i  sqqq  dfon 

fqq*Rl  m  *rew  |  :— 

K\)  ddfcfR — *p-d-?gq  H  qq  qft q>fqr  *k 
RK  ^  «ET  pq  ft,  qdt  qf  de^TC  qJTqi  =qifp  |  «Fqq| 
nd  sqrfaq  q  cRn,  qf?  §wt,  gt  ^t*u  ft  awm  i 
qfq  ^fan  Rt  q  gsn,  qt  qra«p  fMta  qsq  sng  qra? 
fRn+  i  nd-pnqq  fdfd  d  dq*  R?gTqtcqf%  ftd 
sqk3R%qTf  *qt  %  gq:  ?q*q  ftd  R  ^  qq  qRld 
t,  fR%q  q$  qtqd  d  qfd  §qTCT  RRfaiq  R5^R 
qgtq^qT  =qifp  i  «X  qq  gpq  q>t  srafa  d  qgsq 
srfqqj-d-srffo  \°  R?qiq  3cq?q  q*  Rqjqt  1 1  ir 
qq>rc  qjgnidt  ftgrpn  dt  ggftq  gpq-RR  qjiqrerq 
q;*gr  |,  3R«st  Rg  d  5W=qik  ft  q^i  1 1 

— qn  srfRsnq  qt$  (  sifts )  sitr  ak  qft 
q>t  Riqfdqs  sifta  q$ft  p  3d  qcRrfgg  q*qi  1 1  qd 
#q<n!^i  q**ra:  ^r€-gwi«ft  3r  Crit  I,  iw- 

w;q  M  qsRr,  qf  q*qi  4<  f5ra%  *13*1  *T3»q 

*ri  %iqi  |)  fc<*  g*  %  1 1  *q*r  ftqft  *m  *bi  *k  qtfi  1 1 
+  g*g  ssrcTwq  3(o  \°  | 


w  $  sfrr  qft  ^Titrai  %  faq,  sft  *bt  tor  *$n 

snrora; 1 1 

(3)  #rN*TC — *ifW  ^ 

R?p,  'unto,  f^rr  §rt  fnl  ^^sr%f^R 
( fW*ra  RR^T  §)  R?<R  R1R  i 

(«)  RRT^R — RRrcteqfR  'R  *n$  k 

RTsansppqft  fanq*  “Rrt*C’  mk  w 

3  l‘^S^%”  QR  RTTT  ^  I— $R1  §RT*R  «3 

3?r  wK  Rg  to  q*  rsirt  i  3?qfR  %  f?R  3 

R!R*P  ^  sn#R^  RR1R  R5T  RR  f%RT  RTRT  |  |  R$  fR 
RRqTTC  R>T  ^¥1 1  I 

(H)  RTRRtfOT - RTRRJ  RR  Rm  RTR 

*RR7  |R  RFETC  qST  RRtRR  I  I 

(^)  fR**Ror — §>  Rraq>  *t  «r  3 

RT^R^fqft  R13  5?T^:  ZW  $,  SIRRiqRaRl 

SRRT  |  I 

(\3)  3FRRI3R — ^  RTRRJ  qft  WB  R'RT't 
RRR  £f  5RR,  RR  SR  RRSRTC  %  ?TR  feRl%  TO*R 
Rit  I 

(t)  — rrt  %  #r  RTRR  RTR  R 

STRN(^  dfcfc  R§%  3TR  R  RRTR  |  I  qfa 

fRRSR?*  RRR  WJ=R  d<vf  %  fem  ,r4r  *Wf  *ft 
RWRRRI  gfcft  |  I  S*ft  faR  Rf>  R*«6TC  fq>RT  RTRI  | 
faR$  fo*  ?RR>T  ^  RIR,  *k  R1R«R  RlRT-R«PRt 


*n=arrci 

*nitkq>  ftq>ra  3  «f?r  ^  sn^  t 

(*0  — *p*  tfe  «nf^  dnf  %  wm*A* 

m.  f%*n  smt  1 1 

(?o)  3WH — ftw  ^  *fan  ^T  *nw! 

#?$R  %  ft?n  |  I 

(??)  ^TC**T — nmt  ^  k  %qR 
^itf  iff  %  w^pr  q*it  *%)<  mfr  % 

qiRH  %  f*rc  *R  awn*  qre:  wjpr 
rw>k  %  *n«i  f^n  stmt  f  i 

(?3)*PTRfef - 35RRT  sR;  ^  fatf;  3r|f[ 

f$iw i  %r  4t  «jj§  ftft  it  snRf  ^  %  jj^tsut 

$t  qfur  q*%%  fan  nf  *tw>r f%*nsn3T  t  i 

(\\)  tof — i?  ^  q*% 

*^<§tg*Kt-fif%^l  ^W3?o  H,  U  | 

•o 

ffiqr?  ift  m  ^  qft  *n  qc4t  %i  sr(k-qi<T  it  «rrc  4k  w* 
«**tr  5r  it,  it  tft  wr-iti  gw  qt  sr^r-itfa  *4t  *w  gqf^if 
srtwfafteTt  4k  ifar  ^[f|tT  ( ^fr  ng»  *  )  *4tf^r 

f^FRWR  %  ‘‘W*”  *RS  %  «T*r  felk  q<  kre  i — *‘^R:«WR 
feitit  m  3w%’’  |  ( ftw<T  w®  ^  ) 

gw  4k  wftft  pft  3>  it*  <r  4k  >4t  wh  wt 
%,  qf  *b  it  fi»  faqqr  qfarc  %  <j*»*e  h  it  (*Rfi%  ftqi? 
m  gnfant  %  ikt  <t<  «e«fr-fawi  wt  qfi-pr  4  mi  ^  tfkfR 


CO  ^RTI  t  ? 

«ik  *&*sn*m  % 

%  <TRR  W>T%  %  q?T  ^>TC  f^?T5TTrTT  |  I 

(W)  ^T'TTO — f^rs  d  srfc 

«?cn?!  3c<ra  *f*%  s^g  p  %  «ft  sr«m 
^cqa  £t  sn%  q*  «p*  #f  q*  garrenwi  qft 
^  start  i 

(l\)  *P?W — rft;ti  qq>R  qft  ( gq, q?t  *qh;  =q?r ) 
?£§jiwf  §  *%i  §ta*  s^tqrerai  sik  q^qqsrc  k  f^4 
snta  srqnj  q*  ^  ^  *Nra  ^  1 1 

(l\)  3T '$lfk  wk  qn  «rfora  stew 

fsra%  m  %  f«ta  m  fon  *nm,  sun 
*%t  *rck  (?ra)  *m  q*  ^n  |  i  s#  *$t  wn 
g^q%?,  jr-*if7,  »pq  *ft  q>^  |3SN  i 

SRRT  *NFT — qit  §  |  i  *rer  ^ 

q^R  %  1 1  ( r<)  3fkiq>  (-0  1 

Ifcre  gg— qt^lt _ 

5R!  ^*T  qq  ^TRft  t  )  3?t<  SRKI  ?RfR  3?<T-#T  *?fc  <r*ft 
qftai*  $  wnft  «rur  I  ;q*wtw-w»  *r  ft#?  sf»i  jRtaq  qffc 
*n«r  «fr  l  i?ws  srk  *if  ^i%  w?  swc 

%  d  %  ^raf  ft  *? rHRxf  $  qf%q  1 1 

*swt  ^  ftqw  3T k  2ta  #r  i%qr  5rta*r%  frq 
^wi  gRSRft  *Fta  “^TTfqfq-’  $t  ^TT  =qrf|q  | 

•  qqiYtahq? n^tf¥^  qifa  qqrq^-fRq  t 


(0  STTOT — ^  ^  to 

§  f^dqrcwi  q><«tt  i 

(q)  _ sTra'.^qi  ^  *nqw  to  wra 

(  to  q>I  m  WPT  )  3tTO  gto  ■s&c  qs 

8  Sffflffr  q^T  I 

(3)  fq^q^ — f?  umt  to  snf^  qft  q*nq3 

««n  wt  fajrair  m^man  1 1  %$  qft  «n%  ^fc  aqqi 

q»tfr  i  i 

(V)  toh^ — ®?w  ^  ^ 

ihz  qto  to  to  to  1 19%  qrato  ^q  si  qfq 
totifo  q#  vfti  qtoft  snfq  %  %q  ^  <jq 

^SW  ^JT  ffl  qn  q>T  |  I 

(^)  3j^f«T  *Tf — -^nffrv,  qqtorct,  totals, 

qfqra  to,  w?q,  ftotosto^  a 

to  wi  i 

toNqsrqcto  jj^sj  to-pq^t  ftoto  qart 

=qto  1 

^fafto  q|f — ^  to  q|t,  to-to  to  to 
1 1  to  §  $  1 1 

(»)  “q*i  toto”  ^t  qtos  vmmpn  *k 
totot  ^  Ifitito  qit  %  qn?  to  to  1 1 

(?)  qqi  *q?qtoqq-qq  ‘totofg”  qsrqjiRT 

^j^jMFWf  p.«w  to  %raft  qqq>T  5tmt  I  1 
#^qft  ‘torcto’ ?s  *«•,  ?•*.  to  isrosot  1 


c*  riwtir  ssr  t  f 

(3 )  “SScftffg”  fRSTC  %  RIW  ft  fen  RRT  1 1 
RTSqf  tFRTRT — ^  fPsfoR  |  I  |^S!T,  Is 

§*t,  5:^  Rffc  %  fafftH  ft  RTcR  ft  RT  RTft  |  I  R3 
ft  RTcR  %  tfftf%S  Tim  iftft  f  I  Rlrfl!  ft>  SSIRlfe 

gm  ftsn  hr  rH  srs5r  ( sft )  1 1  gftt  fe?  ngwj 
?rik,  wt  ri<rt  %  gsrt  $  ftms  s*  ft  si  to  1 1 
km  sir  Rfc  sft%si  st  srg^is  |  1  gs  stftt  (  hr 

-f  SR  )  ft  %  HR,  SR  ST  ffts?5RI  ST3I  g  I  SH1SH 
srifftFft  st  %sh  sft  ft  feu  s?ft  1 1  w  fos  ng^ 
%  fet  gtS-sfa  TgHRT  (  psis  S?R  )  RRSlft  | 

^51?:  gftt  fe?  sft  s  ftR[Fm  si  wm  fei  ftt 
Rtercss  1 1 

qjg - ^  ^  ft«RS  ft  *R>fi  ft*T  I, 

Sg  |  fs  fell  SR  fsft  ??g<R  jftfe  *g  HSR  I 
rrrs  «k  sft-gtasT  9  r|?  Rifftst  ststr 

gt  HRT  I  I 

(q)  q^_  sg  I  fs  sr  s*s  ngwi  sft  s 

SH  ft  SR  S^t  RSST  I  wm  SI  #«I  ftt  Sft  S'? 
gtW,  R5RR  SHt  St  RIJRI  SfHI  I  ats  sft  Sfft  ft  RS?S 
f  SRS  I  SR§  SH  fttrjft  ft  SfrFS  |  I 

(3)  srffi— : «Hf  fc  ft  ^  ^  5^>  ^  9^ 

st  srsrc  ft  sn<R  ^tft  1 1  ss  Rqft  sssh  ft,  ^  R?sf 

fc  SR  ft  I  R^ft  %  sfttwl  ft  Sift,  SSH  sft  $  I 

Rtft  sftsH  r  «g*s  st  §:r-§r  ferai  |,sg  at 


^ETtT  W&m  I  e$ 

*qg  ?t  |  I  fjwf  %  qal  R  fist  gw  g:tf»  gtg  fast! 
qqst  I  isit  p?  to  ^  it  f?  i  rj^  qg*q 
n*qt  q  %%  1 1  gq  q  =q<q%  §  cqjq  st  w$t  qraa  qqk 
gs  gtq?  *q*»t  |  i  sit  qqq^T  if  qf  q$  fqqra  %  qra 
qf’qm  I  *rk  3^t  m  <vNr  ?n?q  ik  git  ft  stni  1 1 
qf  g<q,  fqqrs  %  qsi  i  qgsq  it  qiq 

pn  wsn  1 1  sit  mm  iH  ik  fist  i  qqi  it*t 
ik  fiiT  i  q>i  i  qgcqf  it  <~*q  qgRT  qfaT  1 1  fq 
q.q!  q>t  m  %  sm  qim  q*;g  qqi  qa|  i  grts  ik 
gjg  gfyqi  it  qt  fq<jn  q*qT  |  I  fq  dg  i  qgsq  qq  qsqsq 
s$pit  |  fa  I  ft  q«K  %  wA  w:  1 

(i)  gqq;ft  sqfcqqq  safer  w'i  q%  qq 
ft  ik  5:^  q  itqqt  qf  t 

(«)  qqta  it  it  s?qfq  ml  fstqq  qqra  ( 511%  ) 
q  gt  srrfit  q  *fi  q%  ik  sqi  gt  $qr  q  spq'j  it 
q.g  q  itqqt  qf  I 

(V)  ^«ft  srra — ^  i  ^q-q  q  1 1  qg<*t  ^q 

it  qq  (  Duty-^sq  )  qqq;  mi  ml,  m  it  %*%l  q 
?rqi  it  fgqqR  %  qat  q>T  stif  i  itat  q  q£  1  q?st 
qq>rc  i  q>i  ft  it  ik  qqfqq^  q  fq^m-^q  ^ft 
qqt  1 1  qft  qtai  *t  qs&ftq  1 1  ^  mm  %  *t 
qtq  qqnq  q»4 1 1  ^  it  stff  qt  spqq  qq  |g  ffratm 
qqt  |  fit  qsq  a  eneq*4  sqqq-q>i  ^t  i  I  1 
f^-prq.^  ^  g%q  qn  R^q  |  1  qf^=qq  qn  qqqt- 


at 

ffaHIT?  (  Utilitarianism  )  *ft  fafg 

^<7  t  fasw  iqqtfj^T  %  f§m  ^3  sn^Ri  4i 

stoh  1 1 

^T  Jpcf3^ — %  «r?<*  ii  1 1  <*Nt 
JFrfS^ii  TOHSHT  ^1  mt  1  f%  *t«J«I  ^1  *5»I  I  f% 
“ff»T  ^St  fj,  fST  ^t  ffRftR  ssrfr  Sc3f  4t  if®  ^7  I” 
m  %  TfiPTOFfq  %  JTR  «M  luiffo  SWT9R 
qt  mi  *T=n  1 1 

gs*t  |,  <faif  m  rrt,  «tot  ^rt  4t 

ynfojT  I,#  asr  |  i  Tiraif^  ?  R 

W?t*SHHlfo  |,  W  fa"  *R%  mm?  f  i  qrc  % 

§q  'R  $  wftgq  qft  1%  1 1  faq  ^ 

s«*m  1 1 

#  ?R1$  *t  §*t!R  ^  *f  *rjw  HWIST  SfctT  SfRt  |, 

«n*3  f«%  f  f?t$  sptr  a  «npt  wm  stwnft  imi  \  | 

«;« «rfa?  wwif  «  \?o  atR?sr  str*  m  ??art,  tsta 
<*t  *w  faffafa  ( Nicotine  )  f  I  qfa  n  (^«o  te  )  f^t 
^oo  wrnrt  *i  jrk  fast  fam  sir  t%  qf  <r%  qai 
w  tshr  sir  cTr  *r$  *r  »gR  ftq  %  swtar  §  m 
str*t  |  5*r  faq  %  «r*r  5r  sr*  qn$m  »r  f  |  «?$ 
5RT  fsr?r%  vTm  «rf  m  'rgsrr  i^rr  irt,  ^o  ftprs  *  vmi 
jti  irt  1  ihsk  *R?ft  sfa  tern  ?n  ten:  it  nt  *n 

te  I  ( Man  the  master  piec  by  Dr.  Kallo) 

X  ff«t  %  R*r  ffte  HIR  Hfi  ft  SRSJ!  W 
*tf  «rw«R  1 1 


ea ( 


— d  qfwmq  fd#  sr#  | 

fdid  fidq  fq%q  jtis#  %  w*  €N>  sto  d 
srm-- 

(^)  “5$”  IS  |  #  qq  (  ifal  STRlf  )  §  STFT 
f&TT  5TR  I  Wt  RSR  %  STFl  f%R  |  id  “*R»}” 
^  |  I 

(R)  “wr”  isr  |  ^  qd  #*  nq  d  5nc?r  f^rr  hr  i 

0) ‘%”  f%5T^f  #  q>|d  f  i  r%r!  qd  “irg*” 
qifqqf  qd  “eras”  ?rta  qRTRTfod  wt  ‘fom^’  qsgd  1 1 

(tf)  “^TfR”  fqSRT,  HRT,  mi,  RTHR, 

Rfdfd,  firi#  im,  qqfcm  *r,  qfdsRi  #  srk 
pq  qn  gcq>rc  q>wr  %<?ht’  to#  1 1  31% 
fdqdi  g*sq,  f#  r*rt  qiquu  Rif^  'if  qfiqf  *r«?t 
qpjiq  1 1 

(V)  “s^roi”— 3irrf^  %  «RTd  difcnf?  s^randd 
^  #  gqpu,  q>?q,  hrt  ircra#  ^§d  1 1 

($)  “rftq”  f*rad  5WRFR  d  qR  iiq  1  «r- 

vm,  fqsn,  toh,  dtanRra,  ^r  Rif^  #  g^qrd 
I  I  $  €A  I,  si*  to  *n$  iff  1 

(vs)  gro  qiw  d  qfr  I  1  q«?R  #  q>d  q*iT 
|  is  feRRi  tort  |  1  q^T  %  %q  iRq>d<i*T 

HTHT  I  ?R  TOT  JTR  “dfRl”  ^  HT1T  |  I  1ST 
( dfai )  d  d  fsra  qat  q?T  m  fdqrd  orit  |idt^T 
‘‘sm®g”  qap*  t  1  *«  swt  sn*®*  3^  ^q  qaf 


c$,  unfcrow  i  ? 

3E$=r  'snfcf  ^t||^  fin 

335^  qft  srf^srr  1 1 

(c)  «sn£  $g  *k  ^  <[g  trg^i  ^  f  1 

(£)  gintam  ftsiraf  ^t  sp*nw,  wi’roi 
«gt  n^qi  ^  fa«n*Trc  cwt  grar  “*rrerc” 
^rai  1 1 

(W  “*!$”— mm,  fq?n  3ft  ftsnffk  *r«*  *st 

*R13  sfo  «f«TO  f§flif  -333^  “q^”  flUT  I  I 
(M)  “3w^r”— ^  Nf  *£r  w  m  wii 
<r?rai  1 1 

(\?)  “ttft%!”— srt  irm  «t  fs^rc*  -xti 

3aafr$gi  ft  1 

(«)  ‘'asn”  *rref  Nt  %  %t^  ^  ^  f  1 
(W)  “sn^”  q«n5  TO!,  wfcfll,  R5J%  gg  % 
%%  SRST  3RST  |  ^  f,  fore  ift  jft  *rrar  *B$I  1 1 

(\k)  ‘Wi”  *m  §9  *ita 
3awsft  ^  snfcgr  w  |  1 

(U)  “^”  ^  $:«  vfci  Wk  &n$l  srwft 

^  Sflf^l  g^T  I  1 


%u  1 

‘tfafi-qqsfa  %ra” 

**ra  <r  wn%  ?jfs^t  URT  511^^ 

%j»<  mkv  si  «rf%r  |  to  *5*  %  srgsns  sr*r 
sn?fa  giwnsresn  §  si  «r%u?f  ^ 


?SRT  SpRiq  | 


Ot 


qjw-’pi  ^  %  qiq  sgqnjqfqft  w&z 

|  ^k  wfa  qq>  qft  q?qfk  ft  siRt  |— qe,  get 

5Rf  §  %qre  fqqkt  qn  qrc*e  ftm  §  i  3fjn  ( qtfi- 
kq> )  §|hc  fqqkt  qn  snftir  ?Rq  |  qf  kfa  gk 
g?q?e  §q  3  spf  tow,  qig  ^fk  *rra  q>T  eqiq  $ 
1 1  sekt  sih  srk  #qt  qqq  I  kk  wt  $t  Brrisft 
qikftra  sf^  a  ?jqff^  q?t  ^qf%  %<m  §  *rasn? 
nftqfeq  qfcq:  wrotofti  %  sir?  ^rgfcr  ft  |  i 
%5R  PRkt  %\  3nfq*q>Rq>  qft  HFRT  f%  %ht  fee 
qw  e  qqi  gjk  e  ie  qf  hr  t  fe  Hfa-Htqn??rcT 
qft  icqfei  %  qr?  srrraiqT  ¥t  gcqfe  fee  qqsw;  §$  \ 
wg  kk  ?TRq?qf  q  qf  m  SR  feqef  %  ew 
qfqR  I  !  m  Icqfe  %  qftq^q  %  fesS1^  «fit 
?fen.  fe  fee  qq5R  ktfeq>-fqHR  "ieqst  gfe  WI  |  I 


W5T@«r «( 
[RWfl 


qfeqj  e?WHq-qi?  q>i  q^qq  qf  |  fe 
qfrfq  femei  kt  #f  ^  ^fqr- 
^«IT  €t  qi«R  qR  kk  f«  q*TT 


q?jq  3  dqRgm  qq?q  qq>  et  q*g  qiq>t  qfUf?(t  I 
eqqst  m  «rq%  q>rcqi  qf»fe  e  kta  ft  snet  f  i  «rrq 


qtfaq>-fqHR  kt  \fm  i 


fii^rqq  *i  «r 
r%*Rt 


anfeqe  %  ■qqq  erq  e«Nt  fe^FH  $f 
qq^iqi  I  fe  qiq  k  qq>rc  qq  |  (*)  mq 
Rq*?fe  Ht  WR  3|  SRiarc  qW  q*?(t 


|  qeg  ( q. )  gsra  qiq  feeqq  *HfR  *R?rc 

t,  q^  sfr  ^  qste  qRsr,  qffftg  Hff  eqt  srr  % 


cc  * «n  |  ? 

*PT  3«R1  |  33%  f%t?  33  (  3N  )  3^T 

3S  ft  3*  m*fit  SITrft  |  I  ^  5TW  %V  31STT  q#  3FT 

%  «m  §  fjjrq  sr%  Wftft  T3^=ft  t  I  *PT  ®m 

smfa  *rfo  *3T*rc;  qm  srtaft  ^  |  ^  qm  ^  ^  sm 

yjWTiqgm  35  Sflrft  |,  3*r  TOI,  3%^fq  3fTST§m 
^  RRT  £t  STMT  |  *  I  qq>H  ?ft  mTT  f%  *|HN»- 
f%am  gfe  q*  *5 1  I  1  5R  sing 

13  snBK  3fumm-3m?  %t  sn^gr  £t  n?n  qfosfnf*m3% 
^r^3r  nfa  ?jai  q$T  %*-£-%*  ^  m\  t  a) 

#  The  Energy  of  the  universe  is  constant 
(It  is  eonvertable  into  work)  but  the  entropy 
(i.e.  force  that  is  directed  imvards)of  the  uni¬ 
verse  tends  toward-,  a  maximum  (It  is  not  con 
vertable  into  work.)  This  latter  Energy  alrea¬ 
dy  converted  into  heat  and  distributed  in  the 
cooler  masses  is  irrevocably  lost  as  far  as  any 

further  work  is  concerned . (Clausious  the 

founder  of  the  mechanical  theory  of  heat). 

t  All  difference  of  temperature  must  ul¬ 
timately  disappear  and  the  completely  latent 
heat  must  bo  equaly  distributed  through  one 
inert  mass  of  motionless  matter.  All  organic 
life  and  movement  must  cease  when  this  maxi 
mum  of  Entropy  has  been  reached.  That 
would  be  a  real  end  of  the  world-  (Clausius) 


eg. 

srna  aft  ga:  icgfa  f?mT  nfa  %  fos  sro?;  J  srarilt  I 
^fk  ^  ^qf%  ftdt  |  %q  nfa  ^  k  %g  nfa- 
?mt  an  »nWT  sifnai4 1 1 

i»ti  «^r  *na%  %  ?rgsfe  «  ?j$r  ana  aret  nf  |— 
%g  f^TPr  I  ‘a^ifrr  a^sna#  i  a?  ( f^?: ) 
nfa  ^n|  to=3  sannfa^  n£f  snaT$<aT  %qf|$r 
<f  f t  sn  'gart  1 1 

gnra  %  at  akfe  t  at  k  fa  5PR 
3ST  an*in  f%m  1 1 1  «?k  «BT  a?  fa$i?a 

a  aftas  afiaanaia  an  ataa>  |  f%?g  nfaaiai 
(fw)  aft  aan  mn%  $  fat  at  ftaar  1 1  wu  fani 
i#  %gn:  amatcnfrT  ft  gft  n#f  aasat  i  aaa  sr®fit 
ak  jfta  aft  aan  %  af«Fa  a  ta a  ?mi!  ani  t 
?a  a*  k*IR  atfot  i 

„*»%(**,  ^  *  *****  “*& 
|,^  ^iss  ftafa  fftaa”  (  Law  of  conserva¬ 
tion  of  matter)  an  a^Sn  ft  nf  |  fa>  af  aaia  aR  tt 
aft  airfa  an  qa;  wn^jtft  ng  n|f  ft^i;  aw  gafara 
*fft  |  I  Slfo  &&  |^5T  ft  at  gffft  % 

#a#?  3?«n»r  voHsr  h  i 

. God  was  merely  the  Source 

of  movement.  The  first  mover  who  himself  is 
never  moved.”  (  Vide  the  Seven  Ages  by  the 
author  of  ‘‘The  Mirrors  of  Downing  Street,’’ 

1’,  40. ) 


So  «ntorra  qgr  I  ? 

gw  wm  ^  *ft  8  to  sgrwr  1 1  si$fft 

%  to  to  ft  fling  %  gftf  imft<?  gg|  |,  g»ft 
qmfftgi  gft  fg?g  sggft  f  i  ?iq  sftgTcgi  %  gw?**  ft 
fftgR^fftft  i 

5fawTT  g**ft  sftqicqi  qft  gr!T  ^  pftqSR  ^?ft 
an^  to*?  ft  ggfq  gsnfgqft  ft  grift?  |  <r?§ 
ftqft  ft;  gmto  g  %gg  Rig  gft  g^i  sgto  gs?# 
t  f%?g  sft  to  ftf  sgg#  1 1  gg  gra  qft  gfg  ft 
i^rito  %  gg  ggi  g^pr  fft>g  "Rift  f — 

m  grftqc  gra  “gg  km  gto  g^f  f  l  gg  gtogs, 

m  g?  %ggi  sito  sfa  sgirgi  gf  |  i” 

. “gg«pt  qsgi  5iigi  |  f%  gtoq>  gft  §fgRj 

«nrgi  |  i  to  ftgi  to  to  1 ?  ggto  f%  gf? 
gffig  gftos  gg  ft  sng  gt  girg?  =qgi  ggi— ftgi 
tog  to  |  i  ggfft  gtofi  %  gg  tofttoi 
snrgT  ggf  gn  qg=§  gg  (^irgi)  gg  ggf  §sn  4rg 

gg  fft;  gg  *Rfa  i  g  i?i  it  t  gg.  ftf  to*  ft 
ghj^  I.  qg=3  gg#  ’to  mz  to  m  gwg  (gftos) 

gftfggi  I,  ggfftq  gg  vm  g^f  to . gg 

*&ggr  srgfgg  I  ft  gto  ft;  gm  to  ft  sncgr  *ft 

gg  gf  ggT  i  ggrft  (  ^n?gi )  gft  sng  %gg  $ftg>  gg! 

gftg£f|  togsM'Rsgto  tot . 

^Riddle  of  Universe  by  Ernest  Haechle 

P.  11. 


qqsqrcr  I 


q?  *ft  )  sn  snqft  ?|n  t 
5*r  *rer  «ira  qftfaq  quiftq;  ^g^rt  k  sttcr  q*  $ 

^  i  $ « 


srafan^t  %ttto  ^  fq  «ft  TOa&% 
w  ^  *qg  %*?n  I  “qftq  qft  ?^rt  ^g 
|,  qfeJIW  «W?f  l”  (  Life  is  the  cause 
and  not  the  Consequence  of  organisation  ) 


5fta  fira 
*r  act 
JtffiftR  ZZ 
qtt  q?T 


“fmd  ^lc^-?Tf^T  5T$frf  (  ?T?fa )  ^ 
siwf^r  qR  taq  qRreft  1 1 1” 
tqn£%  qfog;  “if  fTOR  qRm 

|  fStfsiq  if  |  (  Cogitoergosiun-L 
think  therefore  J  am)  q>I  gft 


Prof.  Tait  )  *  f^T  |  I  3Rq*  q^TT  |  fq> 


“ftq'wkim  *n  sfaauq  mm  qft  strectfro  sren  qft 


q^s)  1 1  i”  %i*  tor  3§nftq>  «ncni  qft  ^ra?^T 
*rrn  ^k  sto  fftc^cq  %  *rcsfq>  f  i  ?RRt  'M  srfetqif^?r 
qrfqqq  gpt  fogRqfqrt^st  f§pnfqs%wtTOR 
ImM  %  5rt^  snffo  I  f*ra  tor  mqft  3%  qfro- 
qnfjpnft  q*M  1  ^  ^  3  ^qn?,  q5^k 

%  fe^Ref  %  srsp?  if  sn  ^qtt  |  f%  fos 


*  Science  and  Keligion  bv  Seven  men  of 
Science,  p.  20-25. 

t  wrr&t  w  mi  (  a?  g*qqi  «ft  sant  TOftm  | ) 
j  Religion  of  Sir  Oliver  Lodge  byJ.  Me- 
cobe  p.  82. 


stt&rth  I  ? 

Wm  I  |  *ft  *<Tg  ^  %T 

RIT  |  f%  ^  HR  *3%*!  5^  ft 
^  fasrrc  ^  srtni  sciratn  ^  «? 1  Wk  i#  flrc 
^  “f§F?T  #  ^  $R?T  ^  <ft”  (  Live  ancl  let 
live )  *&  ws**  gwim  *#  ftrHi  ^  1 1  m  f%  qfNffa 
*P$  HR  (Art  and  Science  )  fjtsfeff  *PT  RH  *fR% 
%^H3i5RRt  ^  sftfof  mm  =r^  |  flrc 

RffoR  5T<PR  ^  s?R*6  f^ft  JTOt  fsTP?  ft  <jtft 

gq  1 1  g$  3  qf*w 

^  |  vfc.  ^t  §  f%s  5TW  sits, 

$  sirai  $taT  *r  ^  |,  swi  *ft  x$5i  hr  f%rsn 
I  vtk  sfft  flu?  sigin^  fsfi^i  hi3  hr  |  f%  to  *n%- 
RHT  Sflk  fopS  »#R  $  n  VflftjlHT  I  fo  $R  fsfHR  ^ 
3f^P  *hr  *t  $  fiiHT  #Rt  <r^ft  I 

qN#  qi r^[  i 

jpN>  qra 

«r  fifr  strrh  Rir,  tgf «  W 

5tgf  gf  t,  SffoR  ^  HT?ft  I— 

*  Intf^s  «  f^?rf  *pt  rh  «r?%# 

ipn  |  spsrf^  i}gw  5RT  qfe  «TNI 

«tf  3^  I  ^  gsrcr  wm  i  ?«  sr^R  3^  ^ 
%  SlftHTC  fRR  ^  fHHT  ®R  srflNlfa 


I— ^  %  asm  fen  «tr  qft  shut,  gsnt  %1 

^ff?T  fet  ^  |#  I  3S%  35^  % 

hhr  $  1 1 1  fef  *£t  *i3nftfw  fei  ^  qt 

«n^Bm  ^t|  nt  1 1  fe*  g*><i!  qft  mfe  3^  fe 
ii  urn  gg  qaft  q;i  *ft  fenn  fen  n*n  |§  i  fet 
*t  *W*n  qtfe  ^psr?  (  qiTlf?  )  %  *R?t  qft  fel  |  I  HST 
f%  qfrnwrca  «nft  *ft  hr=^i  q;fe  sgrcwi  n*n  1 1 
faql  %  SR  qfeRT  q>T  HR  q?T  335  ^tfT  HHl 
«&t  ^isn  $  nf  |  f%  feif  ^ 
SRflJTtr'Tfa  %  fe  |t  PHI  Rife  I  sfo  fe H 
iwfvjR  p  *ft  fei  fen  n?n  n«n  q*-feiR  qft 
ferqftnft  f  1  ^  m  qq>rc  feri  p  hr 

t  sgfet  %  hh%  hr  p$  «  pft  n^r 

^  1 1  ng  ^  p?g  fe  fei  |  ft  <fe  35H- 

^  ^  ^jr:+|”fa«  5  feff  ^  3?T 

ffoft  t  ,  t  3*  SRI^  fe  gtflR  %  gm  *q# 

*  *§H$oi  *6«rr  g^R  R5R  tffR  (^) 

t  *«riq  4  *r  » I 

$  j»  »  ^ 0  jj  ^  I 

§  „  „  \  I  3°,  H  | 

$  „  „  ^  I  n 

||  qil?  a'^rra  \c  iR  <,  *>  I 

f  ,»  »<•««! 

+  qgo  }  |  **  I 


WfaRTST  qqT  |  ? 

SRrft  f  ^<Tf  *R*t  |  I  m  qftqR  %  g*q 

^si  k  r?*t  ^  rr  RR^-ferr  w$&  I  i  rrOr  ^ra 

ii -srfj  §sw,  rir?  ^snf%  ^q;  fei?rt  % 

#§TO  |  qgi  fl?JT!qd  ssnfo  S^rTR  fqgqt 

f^IRT  q>T  Rt  ®H31R  fw  RRT  |  5?t  ¥iqR  sfo  RHigR 

IfR  srffg  fegiRt  q.  siifsns?  r  r«rr  qft 
Rtrcrm  5-ff  1  qq>  ^tsrri  sft  R  urn  sum  | 
f%  iNfa  %w  r  Ifi  qft  -qqgqq  ftrrn  *et  fogicRq 

Kq  qqT  m  I  fomft  f*swt  %  RT5JR  I  ■awi  R?*R1 
R  Rf  RR  ?qq?rTq  qR?t  qT^ft  3RR  sfrtf  RfT  R 

gRft,  fsR%  mq*m  %  qjRRi  rr,  b^rri  ?rfr  sfai 

*et  qR  mm  qfi,  mei^r  qft  ^cg  §f  RRt 

3RT  RRR7  5CTt€T  qftqR  qt  igRft  gTRT  qfT  RR^  ?R 
mq?m  %  5?#  i?  Tjq  ¥133  %  3T?1  ffc  3R 

qRtmfc  to  3U?  ?[  wa  ii  wto  ^  mgqR 
q>*?f  §q  %cngfft  ft  t%  f%Ri  t  tRt  fan  §r 

=^RT  RR  I  qff  RR  %%  §RR  fc  SR  BW  R  SR^ET 

qq  qR  ffm  |  m  fR?=qq  rfrIt  f%  q  srr  %w\  qiq 
iftRwr#  1 

RRIRRT-^Tqf  R  SRRT  ^  Riq  fSRT  k  Rfa 
rYs^  ?JT  1  "SR^t  mfqqjR  m  %  RRR5C  gRT  SHTR 

faq  ?qq  q%  set  iRqrqR  rr  ?r  r<er  w*& 

«^f®I  ^f  5S31T  stHlft 
tqf  ^  *rf  %  srafcm  ^  11 

(  wA\h  ^iRTq°i  ^qi«n  °  >s<i  I  ) 


iY 

aa  ^  ^aT  SJTTP-T  WA  ^  spfcl 

*3*3  I  3ft  sift  Rami  a  afcafea  ftat,  cng-fqqig  « 
aia  %aT  ^qa^  a*afa  ^at  snf?  a«t  qua  a  -at  aa% 
%?k  ga  «t  I  "tstf  at  ftrai,  ft^T  WW  §fic3  "FT 
gR  aft  at  faa  <R  aa%  f%R  No  admission 
(ate*  a  srrat)  fawr  gw  ft  i  gaft  am,  faaasr  ga 
agi  a§rm  asaa  miga  if,  ?jst  =aR  si^at  aa  wt 
t^qa  f  i 

^  ^  ?  aimta  qasr  a  agi  ?js  aar  ^a  sit 

^ai  %  gta  k  qa?  fas  aft  q?%  am  i 

«-\  1 

qrk^jgqar  at  gaai  ^qaifaa  a  ai,  ^rai  srraw 
f  i  ag  a  “aqa  555a”  asp?  k  3a  ama  a  gg 
qrr  “qsk-qaT”  qgr  I  l  «r*iTa  at  qiR-a-qfk 
ynfcfrq  qfcaa  q>T  aaa  wx  a%  sa  sp  qga  I  t  ftoq- 
a*a?atqaa  ggR,  a?t,  fwrc  aifg  k.  aat  qia— 
^5  qar  k  amsaamna  f  1  ag  a  at  ^st  qa  qrnsa 
“aai”  %mt  i  aaqa  am  ag  aft  fq>  km 
(Menials)  qa  qaa  qa,  fqqg  aat  a  faatt  aaia-aai 
k  qsia  f ,  aat  akafaa  fsik  a?  sag  ft  gqa  fq> 
faw-swwft  a  at  qaa  aaia-aai  %  f  1  ga%a 
*jgf  a  ?q  =^-3i^  ftretf,  sm^-smss  gRrqa*,  qsk-a- 
mi\fa  qftaa  qR^amt,  atiig  aat  af^afaa 
1 1  aift  m  a^ai,  ^faa,  a$a,  «k  ?jg  «na  f  1  g*g?it 
^V4f?t  aa  ^tat  qa  ara,  at  ggqraf  f ,  g*g  f  *k 
k  «n4 «  iaq>  I  1  ag  a  ga%t  at  §aR  a*  «na 


H  rrir  rrt  |  ? 

RRFftfl  foRTR  RTRT  RTRT  |  I  *TC§,  Rc^R?  jq£ 

cR5f-  ri<?r&%  fay  fin^fT  r>t  arc  *pn  gsn  rt  wfk 

Rf  RR%  RflfRRvR  R  SIT  f%  SpE^t  f*IRtT  RT  itV 

r>4  *k  rr  =?n^  ristri  rut  %%,  =rt|  ^rr 

=Rlf  RSR  I  RRT3T  R5?  R5>f  RfRRPRRi  fRRR  R^f  RT 
R  3ffR>  JTRTgSTR  ft  ft  «1>RT  I  I  WTH  Rt  3T^R 
STliRRt  R?f  |  %  W  *?fg  t  3Tfa  RgR 

SRWRRT  |  %  f*T  R  fR^%Ri  k  RTT%  %i  RTf  ft  % 

RRl  ftl  ^  {%tft  RRSR  %  Rt  R«ft  ft  RP=§  fR  RRR  I 

ff?§  Rife  %  R55TR5  R5T  ^R>T  |  |  fefR  STTR- 

RRTR  %  RR$  3t§£RRR  TRt  5$  <ft  RTR  %\  *RR%  RTTR'-RTR 
3  3T0R  PTTR  $  PRRT  |  I 

^  rftR<t  RTR  RPffclR  |  I  3TTR- 

RRTR  RR-R'RHR?  RgfTR  [Missionery 

Religion]  I  fgfelR  rr«R  RiTR?  R  gf®  |  Conversion] 
%  fefR  Rt  5^R  PTTR  RTT  ftRT  PIRTfeRJ  ft  RT  I  Rf  RR 
%Rt  ^?T  RT  Rife  fe^tR  %  felR  Rff  &?§  W'JJf  5RH 
R>t  PffR%R  R*RT%  |  RR  RRRit  ftlf T  *$t  Rc%RS  ^ 
R^CRcRR?  Sttfe  R  %TIRT  3RRT  ^TR^^  ft  RT  fat 
felRSefe  fRTR?f  %  3TR?t  pftRJTPRR  R  fcr-fcrRTC 
sfo  stR-stRFRR  R  Rfe  R>  R^  RST  %T!RT  ^TRWS  3f- 
RCTRT  |  I  %f  5gfq  RRlRff  %  sRTtSTTjJBR  %f  STRI* 
ftR  <TC  R>T  RHR  fat  %R  wfeaRTR  %  RRRT- 

f^RJR  &  «HR«RI3I  R  ftRT  |  I  RR^RT  RSt  RTR  | 
f%  Rf  f^R-^tt  irfk  ^TR-^Rt  R«#  Rt^^fT  I  I 


3W4flflT51fqit  ? 

sft  mmm  fii#  §s 

3f*T  3q*M 


*&  $ii 

1  stCTSOT  1* 

^  $ 


?t5  g*aq> ^fwt qqf  % fstiwr % q?qra  qrc- 
qp*  m*m  it  ftrcft  1 1  mil  %  ftpq  q  «wt,  fameft, 
^}  m  m$  ii  strarre  «nc*n%  fam  it  fsra$ 
>ft  fagra  |  w  stqqft  m  q^ii  qft^rT  qft 
nf  1 1  «i«nq  ii  qq>  §  q?q*  fNrw? 
gq*M  qr?r  f  i  it  frw  q>t  m.  srafaro  ^ 
1 1  skrtfor  qrk  qftqf««t  ^  g*q*m  «nft  m 
|  I  38  WFH  Voo,  ^T  mi  ^  *i)  3*5# 
$m  W) 


(  6=  ) 


T  t 

1  1 


§  SRST  *6t  tfcft  3^  s^  nfa  *ft 
Scg  It  sn%  %  rnf  ana  sfat  ^  «s«n  ^a  a  §aT  a* 
SUfo  SP?  R  Sim  I  «ft  Sit  flfRm  %  Siam  aft 

arn  a*  fa  g*tra>  aft  aft  |  i  fa  grera>  a  aeg 


an  am«faa>  rsa,  ^3  graaf  anf  ante  srtrft  |  ?  a*ft 
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however,  agreement  that  insight  occurs  when  there  is 
integration  of  experience,  a  restructuring  or  seeing 
of  the  new  relationship  to  the  problem  at  hand.  Provided 
the  intelligent  world  existed,  Puncker  tried  hard  te 
distinguish  between  analytic  insight  an*  synthetic 
insight.  The  former  corresponded  to  the  reproductive 
knowledge  and  the  latter,  tn  the  productive  knowledge. 

It  is  not  possiblo  to  distinguish  between  the  two 
solutions  on  the  basis  of  the  above  mentioned  two 
sub-concepts  because  both  understanding  and  inference  are 
present  in  successful  as  well  as  unsuccessful  solutions. 
This  difficulty  further  increases,  according  to  TC.'i.reel, 
when  Gestalt  psychology  does  not  evaluate  productive 
thought! 40).  In  other  words,  it  is  safe  to  say  that 
insight  implies  more  than  aptness  of  the  solution 
rather  than  the  existence  of  high  I.o.(39).  Zerkes, 
another  animal  psychologist  hut  not  a  Gestalt  one 
says,  "  that  the  conventional  formula  for  habit 
formation  is  incomplete  and  that  the  process  of  trial 
error  is  wholly  inadeouatp  as  an  account  of  anthropoid 
adaptations'*  (39).  He  has  independently  determined  the 
characteristics  of  insight  experimentally  which  aTe 
cuite  comprehensive  and  throw  light  on  this  concept  as 
developed  by  Gestalt  psychologists.  It  appears 
i-’-at  the  word  1  insight*  is  tripd  to  the  changes  in 
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the  problem  situation  itself  which  bring  about  the  experience 
pf  insight  to  the  subject.  Van  de  Geer  arrears  to  have  said 
a  last  word  on  it  when  he  says’. 

4  shift  in  meaning  is  apparent.  It  meant  to 
indicate  a  specific  inner  experience,  later 
it  was  regarded  as  a  certain  kind  of  behaviour 
and  now  it  appears  to  be  a  sort  of  psychological 
principle!  40) . 

\ 

In  summary,  the  Gestalt  Psychology,  according  to  Irwin 
£4 e snick,  visualizes  an  active  role  for  the  learner  in  his 
lemming  process  for  he  is  not  a  passive  entity! 50).  TMs 
implication  is  naturally  linked  with  self-study  and  self- 
education,  an  excellent  culminating  point  for  any  educational 
system  any  where  in  the  world.  Secondly,  it  discourages  the 
pcouisition  of  facts?  concepts  and  principles  without 
understanding ,  a  positive  step  towards  real  learning  and 
knowledge.  Thirdly,  it  stresses  divergent  thinking  in 
the  phraseology  of  Guilford,  that  is  going  for  beyond  the 
starting  point  in  one's  thinking  by  setting  up  all 
sorts  of  hypotheses  (npen  hypotheses)  an*1  testing  them 
against  the  given  data,  the  demands  of  the  problem  or 
setting  up  control  experiments  with  a  view  to  exclude 
irrelevant  variables.  Those  new  scientific  concepts  or  insights, 
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according  to  Irwin  Slesnick  are  gained  through  a  'series 
of  acts  of  discovery,  however,  small  these  steps  may  he. ’ ( So ) , 

2.  The  Geneva  School*. 

Educational  ideas  like  scientific  ideas  dn  not  develop 
in  vacuum  for  they  have  their  past  in  educational  principles 
'rooted  in  the  window:-!  of  the  ages',  dating  hack  to  the 
ancient  Greek  thinkers  like  Socrates  ft  I'lato.  Since  then* 
the  ideas  of  many  great  thinkers  representing  different 
disciplines  have  been  woven  into  the  fabric  of  current 
educational  philosophy  and  practice'  (5\).  Piaget  drinks 
heavily  from  this  philosophical  spring  and  even  pays 
hack  his  ancestral  debt  abundantly  in  his  life  time 
to  the  moderns  and  the  futurists  for  it  is  impossible  to 
imagine  today  any  study  on  cognition  without  reference 
to  his  work.  He  presents  some  sort  of  thought 

j 

provoking  synthesis  of  various  theories.  In  his  thinking, he 
has  been  influenced  by  rlato's  rationalist  tradition ,Fant »s 
doctrine  of  mental  categories,  Bergson's  notion  of  perceptual 
change,  work  of  Gestalt  psychologists,  use  of  legic  for 
interpretation  of  thinking  (classes,  relations,  grouping, 
reversible  and  eouilibrium  )  and  several  individual 
personalities  past  &  present  of  his  country,  a  fPW 
to  mention  are*  Calvin,  Rousseau,  Testalom ,  Clararede, 
i-inswanper,  Bleuler,.  Rorschach,  Meili,  Jung  and  Sechehayp(5l) . 
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On  the  top  of  it,  his  own  subject?  Piolopy  has  coloured 
his  entire  work  when  he  stated s 

Development  is  continuous  not  only  with  the 
individual  but  throughout  all  evolutionary 
levels.  From  the  biological  to  the  social 
to  the  intellectual  level,  the  unity  of  nature 
is  preserved.  The  functioning  of  the  loveliest 
mollusk  is  based  on  the  same  fundamental  processes 
as  that  of  an  Einstein(52)  • 

So  the  contribution  of  Tiapet  and  his  coworkers  is 
monumental.  This  is  despite  the  fact  that  his  work  did 
not  evoke  much  interest  for  long.  One  of  the  reasons  for  this 
roor  appreciation  was  that  Piaget  is  and  has  been  a 
difficult  author  to  read  and  understand.  Put  the  last 
twelve  years  have  brought  a  complete  reversal  in  researcher's 
attitude  toward  Piaget.  The  reason  for  this  is  that  much 
of  recent  research  has  been  geared  to  verify  and  tasrt 
Piaget's  basic  ideas.  Now,  according  to  J.O. Wallace, 
he  can  be  1  fairly  said  to  bestride  the  field  of 
contemporary  ontogenatic  studies  like  a  colossus' (Pp). 

Piaget  chooses  problems  for  investigation  from  the  area 
of  cognition  without  considering  at  the  same  time  any  other 
r'itside  variables  like  intelligence,  socio-economic  status, 
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ritfal  urban  differences,  personality  traits  and  even 
motivation.  He  takes  ®ach  piece  and  interprets  it  from  all 
possible  viewpoints  (includlhg  historical  and  philosophical) 
and  then  gives  his  own  view  point,  tod  in  this  process,  he 
discards  all  the  alternative  interpretations  considered 
earlier.  It  hardly  matters  for  him  even  if  he  has  to  go  a 
long  way,  according  to  J.H.plavell,  in  explaining  his  view¬ 
point  even  at  the  aost  of  limited  data  collected  empirically 
for  the  purpose! 54). 

Tiaget  acknowledges  his  debt  to  Gestalt  Psychology  in 
his  thinking.  4  mention  has  already  been  made  that  Gestalt 
psychology  is  itself  quite  rich  in  ideas  for  teaching 
science  effectively.  But  Piaget  goes  a  step  further  when 
he  says  that  his  schema  are  1  more  dynamic  and  modifiable 
structural  'units  than  are  the  Gestalts'  (52,54).  They  are 
characterised  by  mobility,  transposahility,generalizahility, 
elasticity,  s el f-modif lability  to  fit  new  data,  built-in 
activity;  and  lastly,  they  undergo  evolution  through 
corrective  contacts.  Inferior  schemata  then  become 
superior  ones  which  are,  comparatively  speaking,  more 
adequate  to  reality  adaptation.  There  is  no  place 
of  insight  because  the  complex  schemata  srfcse  or  evolve 
from  the  simpler  ones  already  formed.  To  put  in  simple  words, 
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unlike  a  Gestalt,  schema  has  a  past  hi s tor y( continuity) which 
Sias  its  own  laws  of  development.  It  may  he  therefore  inferred 
from  the  above,  that  Piage-t  does  not  reject  Gestalt 
psychology  ih  to  to  hut  on  the  other  hand,  he  makes  it  more 
mobile  and  consequently  replaces  its  1  apriority  with  a 
genetic  relativity’  (54)i 

Method  of  Procedure.  Piaget  does  not  use  standardized 
procedures  (perception  excluded).  He  chooses  methods  and 
technioues  reflectively  for  effective  exploration  relative 
to  the  phenomenon  under  study.  He  develops  his  own  concepts 
which  are  at  times  misunderstood,  misquoted  and  found  to 
suffer  not  only  from  defects  hut  also  he  is  found  to  apply 
them  differently,,  i.e. ,  their  meanings  apppar  to  chanpe 
depending  upon  the  period  of  his  work.  Difficulties 
of  the  readers  increase  when  he  does  not  at  all  explain 
his  concepts  sufficiently  well  hut  takas  them  for  granted 
in  his  abstract  reasoning.  At  the  same  time,  while 
sticking  to  his  field,  he  evaluates  critically  the 
findings  of  others  and  accepts  criticism  in  turn(49,54). 

Piaget’s  approach  is  elastic  and  flexible.  His  method 
Js  clinical  which  demands  both’  imagination  and  critical 
'■nse'  for  a  great  care  is  taken  in  not  imposing  the 

rimenter’s  point  of  view  on  the  child.  Further,  riaget 
l-  "|h-r  to  establish  a  very  good  rapport  with  his  subjects, 
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In  one  of  his  experiments,  he  proceed  somewhat  4s 

follows  *•- 

Tiaget  s  I/hat  am  I  doing  ? 

Tupil  *  You  are  clapping. 

Tippet  *  Uhat  am  I  doing  ? 

I’Upil  :  You  are  slapping  (55) . 

Tker.  Tippet  presents  the  problem.  Fe  thus  succeeds 
very  well  in  giving  us  the  Inside  view  of  what  happens 
when  children  think.  He  does  this  by  observing  his  subjects 
in  informal  situations,  that  is,  under  natural  conditions, 
auestioning  them  verbally  about  their  every  day  concepts 
round  the  natural  phenomena*,  and  investigates  their  thinking 
through  his  highly  ingenious  experimental  materials  and 
physical  experiments.  He  then  classifies  their  responses 
into  stages  and  discusses  the  main  distinguishing  features 
of  each  stage;  and  ho y  it  is  linked  with  both  its  predecessor 
and  successor  stages.  He  also  reports  analysis  of  freouencies 
of  responses  and  dispersion  by  ages.  Fe  then  links  these 
stages  to  his  highly  mathematical  and  abstract  logical  models. 
He  hardly  computes  the  conventional  sort  of  statistical 
measures,  Fe  hardly  uses  tpsts  of  significance.  This 
naturally  publicizes  a  false  impression  that  I’iapet 
does  not  have  any  grounding  in  statistics  and  mathematics, 
rich  c'-jt.."':,  hr  has  given  ene  apt  reply: 

^  °  ct  of  these  studies,  initially, was  not 


to  establish  a  scale  of  development  and  to  obtain 
precise  determinations  of  ape  as  regards  stages. 

It  was  a  auestion  of  trying  to  understand  the 
intellectual  mechanism  used  in  the  solution  of 
problems  and  of  determining  the  mechanism  of 
reasoning.  Fbr  that  we  used  a  method  which  is 
not  stan'Wffzed  ,  a  clinical  method,  a  method  of 
free  conversation  with  the  child. .. .That  is  why, 
personally  I  am  always  vary  suspecious  of 
statistics  on  our  results.  Not  that  I  dislike 
statistics?  I  worked  on  biometrics  enthusiastically 
when  I  was  a  zoologists  but  to  make  statistical 
tables  on  children  when  each  was  Questioned 
differently  appears  to  me  leery  much  open  to 
criticism  as  regards  the  results  of  the 
d?Jspersion(56) . 

He  has  his  own  reasons  for  selecting  and  developing 
'•neso  unconventional  technioues.  One  should  not  miss  the 
mint  that  Viaget  aims  at  investigating  and  finding  nut  as 
“luch  as  he  can(  may  it  be  at  its  worst  considered  a  sort  "f 
'Aplomtion)  successive  cognitive  structures  in  the  whole 
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procesa  of  ontogenetic  development  among  normal  children . 
Therefore,  researchers  on  Fiaget  have  simply  to  learn  to  live 
vitt  themt  techniques)  for  the  essence  of  his  critical 
methods  is  to*  separate  the  wheat  from  the  tarps  and  to  Keep 
every  answer  in  its  mental  context,  the  context  may  he  one 
of  reflection  -or  of  spontaneous  belief,  of  play,  or  of 
prattle,  of  effort  and  interest,  or  of  fatipuer(57l . 

It  is  just  recently  that  Fiapet  has  expounded  his 
eclectic  methods  of  research  and  -theory  construction .  In  th**?je, 
he  employs  two  essential  approaches  which  have  much  in  common 
with  those*  applied  to  nuclear  sciences*  Shese  are  a  detailed 
analysis,  in  order,  of  an  investigation  based  upon  cause  and 
-effect  constituting  a  net-work  characterized  by  hierarchical 
relationships  and  combined  connections  and  the  conseauent 
1  analysis  of  implications  hy  considering  both  the  field  as  a 
vhple  and  the  co-ordination  of  its  parts,  in  mathematics,  this 
is  comparable  to  the  group,  and  in  logic,  to  the  propositional 
operation.’  Bnpirical  investigations  and  the  inductive  mode 

i 

I  of  reasoning  are  akin  to  the  first  approach,  while  reasoning 

I 

py  logic  and  constructing  hypotheses  by  deduction  is  similar 

■ 

tr>  he  second(5$),  Fidget  believes  and  stresses  that  symbolic 

1  *  #  ^ 

-1  c‘io  like  statistical  technioues  is  a  productive  research 

/■I  in  psychology  as  well.  One  of  his  colleagues,  Inhelder 

> 

IP 5 vs; 

f  ' 

The  use  of  such  tools  in  no  way  Implies  that 


-55- 

the  psychologist  has  succumbed  to  lngioism,that 
is,  has  decided  in  advance  that  the  rpal  thought 
of  the  child  Should  conform  to  the  laws  which 
govern  logical  and  mathematical  structures.  Only 
the  facts  can  decide  whether  or  not  it  does  so 
conform, . ..  .These  models  renresent  the  ideal  system 
of  all  possible  operations,  while  actual  thought 
makes  hut  one  choice  amongst  them.  More  than  twenty 
years  of  research  have  shown  that  cognitive 
development  approximate  these  models  without 
attaining  them  completely(59) . 

Psycho-Logic.  Just  as  mathematical  physics  helps 
the  physicist  to  interpret  experimental  findings  in  physics? 
similarly,  iiaget  constructs  his  own  logic  to  investigate 
and  interpret  intellectual  operations.  For  the  last  thirty 
years  or  so,  Piaget  has  been  usinp  successfully  the 
various  technics  of  symbolic  logic  for  uncovering  the 
intellectual  behaviour  of  young  children*  It  wonft  be 
nut  of  place  to  mention  here  that  Piaget  is  not  the  first 
to  recognise  the  importance  of  logic  to  test  inferences 
based  upon  observations.  He  got  this  idea  from  the  studies 
°f  kuipc  and  his  students  at  the  Wurzburg  school  in 
rem?ny.  Their  studies  indicated  the  accessory  role  of 
images  (  not  essential  as  assrciationists  would  imply), 
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possibility  of  reporting  the  intellectual  feelings  and 
attitudes  and  thought  consisting  of  anticipatory 
schemata, intention,  rules  and  relationships.  Apart  from 
borrowing  models  such  as  those  of  Klein  and  Bnurhaki 
from  modern  mathematics,  Piaget  himself  has  developed 
one  of  Ms  own  called'  groupements 1  which  are  comparable 
to  semi  lattices  (59), »  Inhelder  has  suggested  the  use 
of  another  weaker  model  which  makes  use  of  Boolean  algebra. 
The  adequacy  of  these  logiceH'  s  has  been  questioned 
by  many  critics  like  Issac  (1951),  Barsons(  1960)  ,Braine(  1.962) 
and  even  Bruner  (  equilibrium  as  a  transition  rule),  Lovell's 
remark  that  Tiaget  would  have  produced  a  different  chil*,had 
he  had  no  training  in  Biology;  and  certain  branches  of 
mathematics  had  not  developed  as  much  as  we  find  them 
developed  in  our  times  (60).  It  is  ouite  rrohable  then 
that  he  may  not  have  produced  any  child  at  all  as  our 
knowledge  is  as  best  as  tbe  prevailing  conditions  allow. 

And  as  Wallace  says,  1  his  early  traininp  in  Zoology, 
together  with  his  increasing  interest  in  recent'  years 
in  symbolic  logic  and  the  mathematics  of  groups 
and  sets,  have  clearly  influenced  his  account  of  the 
gfnetic  structures  of  the  child's  minds'  (53).  To 
conclude  with  Bruner,  there  appears  to  be  a  potential 
dynamism  in  Piaget's  system  which  could  diminish  some  of 


-57- 

its  angularities.  He  says*, 

....Whet  is  plain  is  that  the  adolescent  differs 
from  the  child  not  simply  in  that  ho  used  a 
projsc  sitional  calculus  that  deals  with 
possibilities  rather  than  merely  with  actualities  , 
hut  rather  that  he  is  forced  to  deal  with  possibility 
by  the  nature  of  tasks  that  he  undertakes  and  by  the 
nature  of  the  unfolding  and  development  of  his 
drives  and  the  social  connections  reouired  for 
fulfilling  them.  It  is  not  an  eouilihrium  which 
keeps  him  hack  in  these  Concrete  operational 
stage  and  not  a  new  eouilihrium  that  brings  him 
forwr'J.  It  is  the  vicissitude  of  coping  with 
demands-  internal  and  external.  The  growing  enter¬ 
prise,  that  is,  an  adolescent  is  now  operating  on 
a  different  programme.  Logical  structures  develop 
a  support  the  new  forms  of  commerce  with  the  world. 

It  is  just  as  plainly  the  case  that  the  pre- 

I 

operational  child,  protected  hy  parents, need  not 
manipulate  the  world  of  objects  unassisted  until 
the  pressure  for  independence  is  placed  upon  him 
at  which  time  concrete  operations  emerge.  So 
thp  concretely  operational  child  need  not  manipulate 
thevprld  of  potentiality  (save  on  the  fantasy 
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Ipvel)  until  the  pressure  is  put  on  him, at  which 
point  propositionalism  begins  to  mark  his  thinking. 
It  Is  no  surprise,  then,  that  children  of 
intellectually  under-privileged  families  or  of 
manual  workers  tend  to  he  less  challenged  in  terms 
of  a  sense  of  possibilities  and  do  not  develop  what 
we  commonly  speak  of  as  an  abstract  gift(6l). 

i 

Through  the  use  of  his  symbolic  logic,  T'iagat  is 
able  to  discuss  the  properties  of  thinkinp(procpsses)at 
various  age-levels  in  terms  of  what  op  orations -children 
within  the  age  group  are  capable  and  incapable  of 
performing.  He  gives  reasons  why  a  particular  problem 
(say  Shohhn  is  fairer  than  Rukmani  and  Sho^ha  is  darker 
than  Shubha,  who  is  the  darkest  of  the  three9  )  cannot 
be  solved  by  the  children  within  the  age  group  7-11 
years.  He  said  that  the  thinking  of  the  children 
is  concrete  and  so  they  cannot  react  to  the  absent 
situation.  Logical  operations  available  to  them  are  not 
sufficiently  generalized:  and  conseouently  tb<=y  can 
tackle  only  those  problems  which  are  presented  to  them 
concretely.  To  put  it  in  other  words,  they  have  not 
yet  evolved  a  corresponding  cognitive  structure. 

Wien  this  cognitive  structure  is  present,  children 
try  hard  to  tackle  the  problem  systematically.  Trial 
and  error  is  gradually  reduced  to  the  minimum. 


Concept  of  Operations*  rfof»  Bridgman  ip  TT. Si  a. was 
the  first  to  champion  that  operatiohalism  provides  a  ' 

i 

real  meeting  ground  for  psychology  and  logic.  As  is 
knovn,  operations  play  ah  important  part  in  logic  which 
is  based  on  an  abstract  algebra  and  is  made  up  of 
symbolic  manipulations.  Here,  operations  fcre  considered 
real  psychological  activities  on  which  our  whole 
effective  taiowledge  is  based,  liaget  has  therefore 
attempted  to  develop  a  psychological  theory  of  operations 
which  links  psychology  to  logic.  Roughly  speaking, 
operation  is  a  means  for  »  mentally  transforming  data 
about  the  real  world1,  so  that  they  dan  be  later  on 
organized  and  used  selectively  fcn  problem  solving. 
Operation  is  internalized  and  reversible  and  thus 
distinguishes  itself  from  a  simple  action  or  goal 
directed  behaviour.  Consider  Piaget's  definition 
of  operations i 

Psychologically,  operations  are  actions  which  are 
internal! zable,  reversible,  and  cn-ordlinated  itltn 
system  characterised  by  laws  which  apply  to  the 
system  as  a  whole.  They  are  actions  since  they  are 
Carried  out  on  objects  before  being  performed  on 
spbols.  Thpy  are  internal! zable ,  since  they  can 
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aiso  be  carried  out  in  thought  -without  losing 
their  original  character  of  actions.  They  are 
reversible  as  against  simple  actions  which  are 
irreversible.  In  this  way?  the  operation  nf 
combining  can  be  inverted  immediately  into  the 
operation  of  dissociation. ...  .Pin ally? since 
operations  do  not  exist  in  isolation? they  are 
connected  in  the  form  of  structures  whnles(6P). 

These  operations  evolve  gradually  and  one  can 
distinguish  four  main  stages  in  their  development , these 
being  the  Soisori  Motor,  T reopera tinnal?  Concrete  and 
Formal  which  cover  period  from  birth  to  maturity(59) . 

Basic  Ideas.  It  is  difficult  to  summarize  the  basic 
ideas  of  Jean  Fiaget  for  he  and  his  coworkers  have 
contributed  immensely  to  the  whole  field  of  psychology; 
perception,  reasoning?  intelligence?  dreams?  moral 
development?  space,  time,  play?  thinking  from  early 
childhood  to  late  adolescence  and  other  varied  problem 
areas.  It  is  interesting  to  note  that  he  has  devised 
highly  theoretical?  abstract  and  imaginative  frame  of 
reference  which  have  won  world  wide  fame;  and  are 

A 

admired  highly  by  researchers  on  cognitive  development 
vit’r  little  concern  to  th'  theorptlcal  frame.  In  this 
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context  even  Flavell,  the  best  American  Publicity 
Officer,  Piaget  so  far  has*  is  no  exception.  It  is  then 
leait  surprising  that  he  evokes  extreme  comments  on  bis 
york.  James  J. Gallagher  has  attemrted  the  following  five 
major  themes  like  conceptual  schemes  In  science  running 
through  Piaget 1  s  -work  on  the  1  development  of  intelligence 
as  part  of  the  more  general  process  of  biological 
development’.  These  are".» 

(a)  Continuous  and  progressive  changes  iakp  place 
in  the  structures  of  behaviour  and  thought  in 
the  developing  child. 

(b)  Successive  structures  made  their  appearance  in 
a  fixed  order. 

(c)  The  nature  of  accommodationC  adaptive  change 
to  outer  circumstances)  suggests  that  the  rate 
of  development  is,  to  a  considerable  degree, 

a  function  of  the  child's  encounters  with  his 
environment. 

$d)  Thought  processes  are  conceived  to  originate 
through  a  process  of  internalizing  actions. 
Intelligence  increases  as  thought  processes  are 
loosened  from  their  bases  in  perception  and 
action  cc  thereby  become  revprsiblp,  transitive, 
associative,  and  so  on. 

(e)  A  close  relationship  exists  between  thoupht 
processes  and  properties  of  logic(631. 
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TheSff  'ire  very  "hrofld  as  well  as  grand  hypotheses. 

Let  us,  therefore,  consider  some  of  thp  basic  ideas  of 
ripget  with  Special  reference  to  the  teaching  and  learning 
of  science# 

(A)  There  is  a  constant  int-eractinn  betwem  tbe  oiT^nlsm 
nnd  the  environment*  It  is  out  of  this  encounter  thet  the 
Intellectual  structures  are  horn.  riaget,  here, in  trances 
two  basic  invariants  of  functioning  namely,  organization 
and  Adaptation  which  are  not  only  inseparable  from  each 
other  but  also  are  1  two  complementary  processes  of  a 
single  mechanism,  the  first  being  the  internal  aspect  . 
of  the  cycle  of  which  the  adaptation  constitutes  the 
external  pspect'(64).  This  dual  functional  invariarit 
of  organization  and  adaptation  is  expressed  by  the 
'accord  of  thought  with  things  and  the  accord  of  thought 
with  itself1  (64).  In  other  words,  thought  adapts  itself1  to 
things  and  gets  organized  to  structure  things  in  tum(64). 
In  case  of  adaptation,  there  are  two  interrelated 
components,  namely,  assimilation  and  accommodation. 

These  are  two  fundamental  processes,  the  former  refers 
to  the  absorption  and  integration  of  new  experiences 
with  the  existing  schemata  and  fehe  latter  refers  to 
the  modification  of  schemata  as  the  result  of  the  new 


experiences*  It  may  be  mentioned  here  that  adaptation  is  a 
unitary  event  and  so  assimilation  and  accommodation  at*e 
merely  abstract  concepts  drawn  from  this  unitary  reality 
which  are  inseparable)  indissociahle  and  simultaneous  as 
they  operate  in  a  living  cognition-'  intellectual  acts 
always  presuppose  each  in  some  measure'*  This  is 
something  like  the  concert  of  'epignesis',  a  term 
borrowed  from  zoology  where  the  '  function  remains  the 
same  and  the  structure  changes'^4) .)  Vhile  expounding 
liaget's  basic  ideas,  Maier  says* 

....  Experiences  are  taken  in  only  as  far  as  the 
individual  himself  can  preserve  and  consolidate 
them  in  terms  of  his  own  subjective  experience. 
Thus'?  the  individual  experiences  an  event  as  he 
conceives  it.  Accommodation  is  directly  converse 
to  assimilation,  and  represents  the  impact  of  the 
actual  environment.  To  accommodate  is  to  conceive 
and  to  incorporate  the  environmental  experience  as 
it  truly  is.  For  instance,  a  loud  noise  of  a  dnor 
falling  shut  unexpectedly  as  assimilated  according 
to  its  impact  upon  the  individual  hearing  it; the 
nature  of  the  noise  experienced  is  determined  by 
the  way  the  individual  interprets  it.  However,  the 
individual  also,  in  varying  degrees,  adapts  to  the 
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noise  for  what  it  actually  represented;  that  is ,he 
accommodates  the  experience.  Thus, both  processes 
always  act  together.  They  are  interlocked  and 
simultaneously  involve  conflicting  forces  between  , 
opposite  poles;  that  is,  assimilation  is  always 
balanced  by  the  force  of  accommodation , while 
accommodation  is  possible  only  with  the  fraction 
of  assimilation.  4n  environmental  object  is  never 
experienced  unless  it  has  a  personal,  assimilative 
impact.  Tiaget  stresses  that  an  object  can  never 
exist  unto  itself ,i1i  always  involves  assimilation 
and  accommodation  on  the  part  of  the  experience ■ 

To  repeat,  processes  of  both  assimilation 
and  accommodation  provide  complementary , but 
opposing  pulls,  ft  pull  to  think  to  feel  and  to 
act  as  previously  experienced  is  challenged 
by  a  pull  to  think,  to  feel,  and  tn  act  according 
to  the  realistic  demands  of  the  new  situation. 
Although  I'iagetfs  theory  is  built  upon  these 
biological  models  of  homeostasis,  he  warns  us  as 
recently  as  ">953,  ”  b'e  describe  behaviour  in 
physiologic  or  behaviouristic  tarms.  Ve  describe 
in  toto,  Hut  we  do  not  know  the  underlying 
processes(59  *) . 
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ELavell  further  elucidates* 

In  summary,  the  functional  characteristics  of  the 
assimilatory  and  accomo^atory  mpchanisms  are  such 
that  the  possibility  of  copnitivp  change  is  Insured, 
h'fft  the  magnitude  of  any  given  change  is  alwavs 
limited.  The  organism  adapts  rppeatedly,  and 
&ach  adaptation  necessarily  paves  thp  way  for  its 
successor.  Structures  are  not  infinitely 
modifiable,  however,  and  not  everything  which  is 
potentially  assimilable  can  in  fact  be  assimilated 
by  organism  ^  at  point  X  in  his  development.  On 
the  contrary,  the  subject  can  incorporate  only 
those  components  of  reality  which  its  on  poinp 
structure  can  assimilate  without  drastic  changed). 
Lastly,  in  this  interaction,  it  is  nnt  possible 
to  find  the  proportionate  contribution  either  of 
environment  or  that  of  organism  to  the  total  development. 
Wiile  surveying  the  evidence  for  an  against  the 
predetermined  development,  Hunt  supports  the  view  that 
‘analysis  of  variance  model  in  understanding  this  mutual 
interaction  Is  meaningless *(67). 

B*  Jt  will  not  he  inappropriate,  if  we  elucidate  some 
nf  his  ifleRS  "ttbttie  help  of  Kelvin  scale,  which  is 
usually  mentioned  in  physics  textbooks(65) .  This  is  an 
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opm-ended  scale  in  which  both  the  highest  and  lowest 
temperatures  are  left  unfixed*  It  is  ouite  difficult 
tn  place  a  restriction  on  the  highest  temperature ,that 
is,  maximally  possible  and  in  regard  to  the  other, 
scientists  get  into  difficulties  when  they  try  hard  to 
obtain  the  lowest  temperature(  absolute  zero)  in 
the  laboratory.  Except  these  two  limitations,  this  scale  is 
auite  useful  to  the  physicists.  It  is  possible  to  visualize 
the  same  thing  for  this  mutual  encounter  (  inter-action) 
between  the  organism  and  the  environment  out  of  which 
intellectual  structures  evolve.  The  begimilnpof  this 
mutual  interaction  is  difficult  to  fix  due  to  our 
inadeouate  knowledge  on  the  beginning  of  life  an^  its 
mysterious  reproduction?  and  added  to  this  is  the 
past  history  of  mankind  itself,  Similarly  difficulties  arise 

whsi  we  attempt  tn  fix  the  other  end  nf  the  scale, the 
main  difficulty  being  the  very  evolutionary  nature  of  the 
knowledge  itself  accelerated  in  our  times  with  time 
dimensions  held  in  posterity.  Piaget  then  attempts  in  a 
high  way  how  scientific  and  mathematical  concepts 
develop  on  this  continuum,  Thp  main  features  of  this 
scale  are  now  mentioned  helow*- 

(?)  Wien  taken  in  isolation,  it  is  independent  of 
heredity  ^r  individual  experience.  It  depends  upon  both 
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for  only  then  the  human  mind  is  able  to  create  now  and 
never  novelties, 

(b)  On  this  scale,  there  are  four  main  stapes  coverinp 
the  approximate  periods  of  0-2  years,  2-7  years,  7-11  years 
and  11-15  years  called  the  sensorimotor  development  stape, 
preoperptional  stape,  concrete  stape  and  the  formal  stape. 
Each  stape  prows  horizontally  as  well  as  vertically. 

(c)  Each  stape  takes  time  to  form  and  attain  eciuilihrium. 
Each  stape  thus  formed  and  attained  is  incorporated  into 

succeedinp  stape.  Thus  the  succeedinp  stape  incorporates 
the  pains  of  the  precedinp  stape.  These  stapes  follow 
each  other  in  a  fixed  order  for  the  majority  of  the  normal 
pupils  in  which  the  specified  ape  ranpes  can  very  from 
culture  to  culture.  Thus,  there  is  no  ripidity  repardinp 
the  ape  ranges.  Further,  it  has  been  seen  by  Inbelder 
on  the  basis  of  lonpitudinal  studies  that  intellectual 
development  appears  to  be  slightly  Accelerated. 

(d)  Individual  differences  at  a  particular  stapp  are 
disreparded  and  similarly  the  specific  differences  arisinp 
due  to  the  specific  situations  or  experiences  are  dis¬ 
regarded  but  Tiapet  concerns  himself  with  the  seouence 

of  development  of  child rs  thoupht.  Majority  of  the 
children  pass  throuph  these  stapes  invariably. 
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e)  Piaget  describes  cognitive  development  in  terms 
c i'  stages,  which  as  such  do  not  clarify  anything  except 
logical  steps  obtained  on  a  particular  problematic 
situation.  Piaget  goes  ahead  and  investigates  further  the 
structure  of  these  concepts(  stages  )  with  the  help  of 
symbolic  logic.  It  is  this  work  which  he  substantiates 
mathematically  that  gives  his  work  a  superb  distinction. 

f)  toith  the  help  of  his  symbolic  logic,  he 
distinguishes  among  the  availability  of  various  logical 
operations  at  various  age  levels.  In  fact,  be  pinpoints 
the  strengths  and  weaknesses  of  the  thinking  processes 

at  various  age  levels  and  arrears  to  give  convincing  reasons 
why  the  children  behave  as  they  do  in  Ms  experimental 
ta.sks.  These  findings,  he  generalizes  for  all  children 
in  his  highly  abstract  theoretical  frame  of  reference 
which  is  deeply  rooted  in  epistemology.  Some  of  the 
distinctions  stage-wise  are* 

(i)  4t  the  first  stage,  child  lives  in  his  own 
practical  world  and  he  explores  various 
possibilities  for  his  activities.  He  does 
not  develop  self-knowledge  and  splf-conscious- 
ness  about  himself.  He  lacks  language  and 
therefore  mainly  performs  overt  activities, 

I  •  X 

V '  ' 
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(ijOii)  At  the  second  stage,  his  thinking  is  governed 

.  by  the  perceptual  considerations  nf  the  situations. 
He  ui^kes  the  judgement  aS  he  sees  the  situation* 

^  resolve  his  conflicting  statements. 

(iii) All  verbal  thought  is  not  formal.  It  may  have 

i 

in  it  a  situation  which  is  in  fact  concrete. 

Sc  a  formal  problem  may  he  solved  concretely, 

(iv)  At  the  third  stage,  the  subject  is  tied  to  the 
concrete  situation  or  the  empirical  data.  Fe 
critleizes  data  and  brings  extraneous  considerations 
into  the  problem  situation.  He  understands  the 
content  of  the  problem  hut  fails  to  appreciate 

the  form  of  the  argument,  ^t  the  fourth  stage, 
on  the  other  hand,  possibility  dominates  and 
reality  becomes  secondary, 

(v)  Combinativity,  reversibility, associativity  and 
identity,  etc.,  available  at  the  concrete 
stage  are  shown  to  be  generalised  at  the  formal 
stage.  This  explains  the  emrrpence  of  operational 
schemata  like  combinational,  proportional , mechanical 
eouilihria,  correlations  and  probabilities »etc. , 

at  the  beginning  of  the  fourth  stage. 
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Viapet  formulates  the  properties  of  these  thinking 
processes  available  both  at  the  concrete  stage  an*  the  form 
-al  stage  in  such  a  way  as  to  include  both,  that  is, 
their  'mobile  eouilibrium  an*  their  ontogenetic  formation'. 

(p)  It  is  then  easy  to  see  the  point  that  all  thought 
is  not  formal.  It  may  have  in  it  a  situation  which  is  in 
fact  concrete.  So  a  formal  problem  may  he  solved  concretely, 

(h)  i'iaget  analyses  thought  activities!  interinrizatlon 
of  activities)  in  terms  of  groups  or  systems  of  operations 
which  are  relational  and  posses  the  following  attributes: 

a.  Composition:  Any  two  operations  can  be  combined 
to  pro*uce  a  new  operation. 

b.  Reversibility!  inversion) *  Twr>  operations  combine 
which  can  be  separated  again.  One  can  return  to 
the  starting  point. 

c.  Associativity:  The  same  oparation  may  be  obtained 
by  combining  individual  operations  in  different 
ways. 

d.  Identity:  Combining  an  operation  with  its  inverse 
which  annuls  it. 

e.  Technology:  It  has  a  special  manning  here. 

Reputing  a  logical  operatinn  only  gives  repetition 
or  tautology:  Z+l-Z  because  *  is  7  (68). 
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The  above  are  simple  structures(  which  Piaget  calls 
Hem  enter  y  Groupments)  which  are  available  to  the  children 
at  the  concrete  stage.  These  are,  definitely,  limited  in 
scope  when  compared  to  lattices  or  to  the  groups  character¬ 
izing  propositional  operations  or  the  operations  of 
classes  and  relations  in  their  most  general  form',  for 
example,  Boolean  algebra.  These  have  not  yet  acouired  a 
complete  combinatorial  character.  This  in  fact  evolves 
at  the  formal  stage  and  is  called  the  pmupement  nf  the 
second  order  which  is  more  comprehensible  and  general 
and  corresponds  to  later  mental  structures.  To  put  in 
simple  words,  there  is  a  higher  degree  of  reversibility 
at  the  formal  stage  as  compared  to  the  concrete  stage.  Negati¬ 
on  (inversion)  and  resip rncityfcbe  two  forms  of  reversibility 
get  united  at  the  formal  stage  in  a  complete  operational 
system  which  was  not  the  case  earlier .  At  the  same  time, 
they  also’  correspond  to  the  model  co-ordinated 
transformations  which  are^fundamental  in  thought1.  They 
are  1  thp  operation(  identity),  its  inverse(  negation), 
the  reciprocal  of  the  original  operation  and  its  inverse 
(reciprocity)  and  finally  the  negation  of  this  reciprocal 
(correlate)’,  l'iapet  then  says’. 

.  the  construction  nf  propositional  operation 

is  accompanied  by  a  series  of  changes  in  the  subject's 
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capacity  to  perform  operations.  The  different  schemata 
which  he  acauires  are  shorn  to  imply  not  merely  isolated 
propositional  operations?  hut  the  structured  wholes 
themselves  (the  lattice  and  group  IMRC)  which  the 
propositional  operations  exemplify.  The  structured 
whole?  considered  as  the  fonn  of  enuilihrium  of  funda¬ 
mental  psychological  importance,  which  is  why  the  logical 
(algebraic)  analysis  or  such  structures  gives  the 
psychologist  an  indispensable  instrument  of  explanation 
Sid  prediction^). 

It  is  no  wonder  than  that  the  children  at  the  formal 
stage  are  in  a  position  to  obtain  experimental  proofs, find 
methods  of  discovery  and  develop  insight  into  the  nature  of 
proof.  They  acouire  operational  ahilitiosf  towards  the  end 
of  this  stage)  which  make  possible  the  undertaking  of  first 
class  constructive  activities  in  the  development  of 
scientific  and  mathematical  knowledge. 

Lastly,  the  process  does  not  stop  harp.  It  continues 
still  further,  4n  eouilihrium  at  a  much  hipher  levpl  is 
obtained  (say  in  case  of  a  mature  scientist  )  which  has  a 
link  with  its  predecessor  stage.  The  scale  thus  tends 
to  be  open-anded  for  the  simple  reason  that  the  human  mind, 
according  to  Piaget,  goes  on  creatinp  excitinp  novelties  over 
the  years (56) . 
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The  Elucidation  of  Stages.  Let  us  now  refer  to  the 
formal  period  which  begins  at  about  u  years,  reaches 
equilibrium  at  about  fifteen  years  and  finally  lends  on  to 
adult  logic.  In  this  period,  they  learn  to  handle  increasing 
_ly  more  and  more  complex  logical  operations  which  belong 
to  the  calculus  of  operations.  They  have  the  potentiality 
to  perform  all  those  logical  operations  which  arp  employed 
by  the  research  scientists,  mathematicians,  philosophers, 
historians  and  even  literary  critics  in  their  works. 

To  concretize,  the  adolescent  pupils  develop  the  ability 
to  reason  by  hypotheses  based  din  a  logic  of  all  possible 
combinations,  they  can  deduce  their  implications,test 
and  verify  them.  They  do  not  criticize  data  hut  appear 
to  accept  the  hypothetical  data  even  though  it  may  be 
wrong!  suppose  the  donkey  foas  two  horns!  )  Thair  thinking 
is  no  longer  tied  to  the  real! concrete) situation.  Tbpy 
imagine  and  consider  all  sorts  of  hypotheses  and  possibilities 
Reality  which  dominated  thinking  at  the  concrete  stage  is 
now  subordinated  to  possibility  at  thp  formal  stage. 

Further,  they  test  their  hypotheses  by  setting  up  control 
experiments  and  even  they  go  to  the  extent  of  finding 
empirical  and  mathematical  proofs  for  their  observations. 

One  sees  at  this  stage,  the  emergency  of  systematic 
approach  where  there  was  earlier,  largely,  speaking, 
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a  cognitive  random  behaviour.  This  is  so  because  at  this 
stage,  they  seriously  look  into  contradictions, and  flaws 
in  reasoning  and  successfully  tackle  the  whole  problematic 
situation  by  considering  even  its  basic  premises, if  Judged 
necessary.  The  reason  for  this  is  that'  there  is  a  new  means 
of  generalization  and  differentiation  especially  applicable 
to  the  eventual  integration  hitherto  f ^integrated  and 
undifferentiated  structured  whole1.  Assimilation  and 
accommodation  obtain  a  comparatively  higher  eouilihrium 
in  this  period  by'  integrating  into  unconscious  and 
spontaneously  carried  out  processes  of  human  fuctioning(69) . 

The  construction  of  propositions  is  not  the  only 
distinguishing  characteristic  of  this  period.  New  operational 
schemata  (apparently  unrelated  to  each  other  at  the  beginning) 
appear  at  about  11  +  .  These  operational  schemata  are* 
Combinatorial  operations  in  general  (combination, 
permutations,  aggregations) ;  proportion(  large  number 
of  different  kinds  of  experiments  dealing  with  motion, 
geometrical  relations,  probabilities  as  a  function  of 
the  law  of  large  numbers,  and  weight  and  distance 
relationships  on  the  two  arms  of  a  balance);  mechanical 
eouilibrium  and  others  relating  to  probabilities, 
correlations  end  multiplicative  compensations,  According 
to  I’iaget,  the  gains  of  this  formal  period  are* 

..  This  fourth  period  therefore  includes  two 
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important  acquisitions.  Firstly,  the  logic  of 
propositions*  which  is  both  a  formal  structure 
holding  independently  of  content  and  a  general 
structure  coordinating  the  Various  logical  operations 
into  a  single  system.  Secondly  a  series  of  operational 
schemata  which  have  no  apparent  connection  with 
each  other  nor  with  the  logic  of  propositions, 

...Justifies  the  following  conclusions  the 
construction  of  propositional  operations  is 
accompanied  hy  a  series  of  changes  in  the 
subject’s  capacity  to  perform  operations.  The 
different  schemat"  which  he  acquires  are  shown 
to  imply  not  merely  isolated  propositional 
operations,  but  the  structured  wholes  themselves 
(the  lattice  and  the  group  INHC)  which  the 
propositional  operations  exemplify.  The  structured 
whole,  considered  as  the  form  of  equilibrium  of  the 
subject's  operational  behaviour,  is  therefore  of 
f  fundamental  psychological  importance,  which  is  why 
the  logical  (  algebraic)  analysis  of  such  structures 
give  the  psychologist  an  indispensable  instrument 
of  explanation  and  prediction(7l) . 

It  is  quite  possible  for  the  adolescent  pupil  to 
scover  quite  a  few  physical  laws,  for  example,  law  of 
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inertia  himself  unaided.  Uhy?  Because  earlier, the  small 
child  has  'touched,  smelt,  felt,  dug,  and  climbed*.  Now  he 
is  building  up  on  this  experience  by  1  pouring,  testing, 
and  experimenting'  with  a  view  to  find  sense  in  the  world 
around  him  through  self  discovery(52).  This  shows  that  at 
this  stage,  new  thinking  skills  begin  to  appear  for  he 
is  beginning  to  commit  himself  to  possibilities  rathpr  than 
to  realities.  He  does  not  now  hesitate  to  invert  reality 
and  possibilities.  He  can  separate  himself  from  the  problematic 
situation  and  thus  have  a  look  at  the  phenomenon  at  a  distance. 
To  illustrate  the  above  mentioned  example  on  the  law  of 
inertia,  he  rolls  halls  of  different  sizes  on  a  smooth 
surface.  He  finds  that,  whatever  may  he  the  smoothness  of  the 
surface,  each  ball  stops  after  some  time  or  over  a  certain 
distance.  His  reason  now  will  not  be  the  force  applied  to 
the  ball  but  actually  the  resistance  offered  by  the  surface 
over  which  the  hall  rolls.  It  is  a  new  variable  for  the 
nature  of  the  surface  is  a  factor  which  is  outside  the 
following  variable,  namely, (i)  the  force  with  which  the 
ball  is  thrown,  Cii)  the  size  of  the  hall  and(iii)  the 
nature  of  the  ball.  This  is  not  true  only  for  thp  law  of 
inertia.  Other  physical  principles  and  laws  not  yet  taught 
at  school  can  also  be  discovered  by  the  adolescent  pupils  of 
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average  intelligence,  some  examples  being  the  lavs  of  reflection, 
Archimedes  1  principle,  real  depth  divided  by  apparent  depth 
eousling  refractive  index,  lav  of  lever  and  f  x  D=  100  when 
focal  length  is  expressed  in  cms.  and  p  in  dioptres(70,7?) . 

The  can  deduce  the  conseouences  of  their  tentative 
statements,  or  trial  ideas  for  testing  and  verification. 

There  is  a  distinct  difference  between  the  concrete 
and  the  formal  stage.  At  the  former  stage,  all  intellectual 
efforts  expanded  and  intensified  on  a  horizontal  plane. 

Thinking  was  tied  to  the  concrete  situation  and  was  verified 
or  even  tested  within  the  context  of  the  experimental 
situation.  But,  at  adolescence,  thinking  goes  heyond  the 
immediate  present  and  attempts  are  made  hy  the  adolescent 
pupils  to  establish  as  many  vertical  relationships  as 
possible.  Notions,  ideas  and  concepts  are  formed  wbicb 
belong  to  the  past,  present  and  future.  All  sorts  of 
hypotheses  and  possibilities  are  considered  and  their 
implications  deduced  and  tested  for  relevance  nr  irrelevance. 
Minute  details  are  not  at  all  ignored.  At  about  tbp  end 
nf  this  period,  the  adolescent  pupils  manifest  maturity  of 
cognitive  thought  for  they  can  use  symbols  in  their 
operational  thinking.  In  short,  they  think  by  applying 
symbols  of  thinking  or  to  put  in  other  words,  they  develop 
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concepts  of  concepts,  a  sort  of  second  and  third  order 
reflection.  Vihile  rolling  halls  on  an  inclined  plane, 

B.  Inhelder  noticed  a  progressive  change  in  their  attitudes 
toward  the  problem  solving  task  which  became  gradually 
objective  with  age.  To  illustrate,  five  to  seven  year  olds 
failed  to  record  the  experiments,  to  reproduce  them 
and  to  manifest  the  objective  attitude.  They  were,  in  fact, 
overwhelmed  by  the  situation  for  they  were  only  interested 
that  they  could  do  to  set  the  balls  in  motion.  Seven  to 
el  event  year  olds  comparatively  showed  a  more  objective 
attitude  for  they  made  measurements  and  comparisons. 

Ei/en  then,  they  failed  to  discover  the  underlying  principle. 
But  for  the  adolescent  pupils,  the  very  problematic 
situation  itself  provoked  them  to  think  and'  attempt 
at  deduction  and  verification  of  hypotheses’. 
it  challenged  them  to  interpret  facts  and  thereby 
Interpretations  themselves  became  an  integral  part  of 
the  intellectual  reconstruction.  Fere,  E.M. Churchill 
then  auotes  Isaac  Nathan  who  has  explored  at  depth 
the  educational  implications  of  Piaget’s  theory: 

There  are  certain  basic  concepts  which  pervade  and 
largely  control  the  whole  structure  of  nur  ordinary 
adult  thought.  Chief  among  these  are  the  motions  of 
speech  nn^  time,  reality  and  all  causation;  number, 
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order,  measure,  shape  and  size?  motion,  speed,  force 
and  energy  and  the  ideas  of  the  fundamental  logical 
relations,  like  those  of  whole  and  part,  classas, 
class-hierarchies  and  their  members,  and  implication. 
Most  of  us,  of  course,  would  not  he  able,  and  would 
not  feel  Called  upon  to  try  to  formulate  thase 
concepts  in  strict  intellectual  terms,  hut  they 
function  in  all  of  us*  and  function  in  a  highly 
organized  and  structured  way  and  It  is  they  that 
provide  the  coherent  framework  of  our  normal  thought 
world  through  which  we  order  all  the  succession 
of  impressions,  happenings  and  experiences  which  flow 
in  upon  us. 

Children  pick  up  most  of  those  d'ords,  or  words 
connected  with  them,  auite  soon  and  learn  to  use 
them  in  the  right  situation.  This  leads  to  assume, 
very  naturally,  that  they  have  the  corresponding 
ideas,  at  least,  in  a  simple  and  elementary  form. 

But,  here  according  to  Piaget's  findings,  wp  are  in 
the  main  auite  wrong. 

Thus  wo  end  up  with  a  tremendous  contrast , above 
all  in  the  early  ypars  of  the  child,  between  the 
onward  show  of  his  use  of  language  and  the  inward 
reality  of  the  actual  level  of  organization  and 
cohersion  of  his  thought.  The  basic  organizing 
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concepts  are  to  fill  appearance  not  there  yet,  and 
* 

thus  have  not  yet  done  their  work*  Hence,  beneath 
the  surface,  the  world  of  flux  to  which  all  Placet's 
experiments  with  children  of  four  to  six  so  eleauenily 
testify.  Towards  seven  to  eight,  as  we  have  seen, 
the  contrast  lessons;  the  organizing  concepts  are  star 
ing  to  take  shape  and  their  work  begins  to  show,  let 
it  is  only  at  eleven  to  fourteen  that,  in  the  average 
child,  the  contrast  really  disappears.  The  inward 
psychological  reality  joins  up  with  the  facade  ar/ 
Piaget's  soundings  bring  out  everywhere,  just  the 
same  kind  of  responses  as  any  of  us  adults  might 
give.  The  child  now  lives  in  the  same  functional 
thought  world  as  we  do(74). 

Nathan  Isaac  then  asks;  in  the  light  of  the  above, 
what  is  the  real  status  of  the  so-called  progressive  eduction 
from  the  nursery  education  upwards?  Can  teacher  intervene 
effectively  when  intellectual  development  is  an  inward  afff,Lrv 
Does  it  mean  that  the  progressive  should  emphasize  and 
concentrate  on  the  social,  aesthetic  or  tpe  dramatic 

i 

aspect  of  the  child’  s  personality?  -.ri^et,  admits  that 
these  conditions  of  communal  life  are  quitp  Conducive  to 
the  Intel! refuel  "cvelopment.  These  disturbipg  auctions 
nerferce  erigr  if  accept  Piaget's  findings  in  toto. 

*'r  fects,  on  the  other  side,  are  also  tod  real 
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and  massive  and  can't  be  ignored  altogether.  A 
necessity  therefore  arises,  to  correct  or  supplpment  these 
facts  in  a  comprehensive  psychological  frame  of  reference, 
which  may  give  us  rich  educational  harvest i  To  auote  Hyde: 

There  is  scope  for  all,  the-  clinician  can  study  the 
abnormal  functioning  of  the  structure,  the  education¬ 
ist  the  effects  of  tPaining  on  its  growth,  the 
sociologist,  the  effects  of  environment  and  others, 
modifications  due  to  individual  differences.  The 
body  of  knowledge  tfoout  children  that  may  eventually 
result  from  his  work,  directly  or  indirectly  is 
incalculahte(75). 

3.  Accelerated  learning. 

It  is  characteristic  of  our  tfcmes  that  as  soon  as 
we  understand  a  process  we  ask  ourselves  the  Question 
whether  we  can  accelerate  that  process  or  not.  Wo  do  not 
have  a  definite  answer  to  this  Question.  However,  let  us 
consider  here  the  views  of  some  well  known  psychologists. 

(a)  Vygotsky’s  View.  Piaget  leaves  us  wondering  about 
the  educational  implications  of  his  work,  Vypotsky  goes 
a  step  further  hy  saying  somewhat  as  follows. 
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iccording  to  him,  1  instruction  precedes  development' 
(76).  He,  therefore,  analyses  intellectual  development  as  a 
function  of  instruction  explicitly.  For  him,  concepts  do  not 
exist  in  isolation  like  f  peas  in  a  hag1.  Each  concept  is  a 
'  measure  of  generality'  and  they  interact  with  each  other. 
Each  concert  fits  in  a  certain  hierarchy  where  higher  concepts 
throw  light  on  lower  concepts,  for  example,  algebraic 
concepts  throw  light  on  arithmetic  concepts.  Further, he 
distinguishes  between  two  types  of  concepts,  namely, everyday 
concepts!  spontaneous  concepts  )  and  scientific  concepts 
(non-spontanenus) .  They  develop  in  opposite  directions  but  it 
is  the  instruction  which  is  the  main  source  of  child's 
ideas;  which  corrects,  informs  and  develops  his  knowledge. 
Instruction  is  not  something  external  but  is  seen 
to  be  integrated  closely  with  development.  So  planned 
instruction  can  accelerate  mental  development  cognitive 
functions) should  then  aim  at  the  1  ripening  of  such 
functions'.  Piaget  and  Vygrtsky  alonp  with  the  concert  of 
1  productive  thought'  thrown  in  from  Gestalt  psychology 
it  appears,  present  an  integrated  viewpoint  to  the  teachers 
for  teaching  science  effectively!  70) . 

(b)  Z*P.  Diene's  View.  His  work  is  on  the  concepts 

abstraction  anr>  generalization  but  with  this  limitation 
that  he  hps  studied  the  attainment  of  specific  mathematical 
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concepts  in  depth.  He  then  in  his  work  distinguishes  between 
the  constructive  thinker  and  the  analytic  thinker.  The 
former  takes  an  overall  view  of  the  goal,  works  intuitively 
towards  it*  does  not  concern  himsplf  with  the  details  in 
the  beginning  hut  may  attend  to  them  lator  on.  -Such 
children,  according  to  him,  manifest  constructive  thought 
and  are  at  the  concrete  stage  of  their  mental  development. 

On  the  other  hand,  the  analytic  thinker  progresses 
towards  the  gnal(  which  is  undefined  in  the  beginning) 
consciously  step  by  step  as  demanded  hy  the  '  logical 
retirements  within  the  system*.  Children  at  the  formal 
stage  of  development  exhibit  analytic  thinking.  The  ^mergence 
of  the  analytic  thought  becomes  highly  probable  when 
constructive  thought  has  already  been  well  developed.  They? 
maybe  certain  cases  when  po^r  constructive  thinkers  may 
manifest  analytic  thinking.  In  that  case,  one  can 
be  pretty  sure  that  they  have  manifested  1  shadow  actions 
without  any  logical  significance1  in  tho  absence  of  any 
(developed)  insight  into  the  logical  soouence  of  various 
events.  He  then  emphasizes  that  majority  of  children  need 
I?  lot  of  constructive  activities  hefofo  we  can  exppet 
hbfffi  to  develop  analytic  understanding.  Fe  has  investigated 
I  *1  illustrated  his  ideas  with  the  help  of  his  specially  r  ^ 
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con  struct  p<1  (for  the  rurpose)  multihase  arithmetic  base  end 
algebraic  experiences  material.  ,T «  has  then  formulated  four 
principles  of  conceptual  learning,  these  being  the  dynamic 
principles,  the  perceptual  variability  principle,  the 
mathematical  variability  principle  and  the  constructivity 
principle*  0ur  gains  will  be  immense  if  we  classify  tbe  whole 
science  syllabus  C  also  true  of  some  other  school  subjects) at 
these  four  levels  in  the  form  of  learning  situations  to  he 
gradually  presented  at  various  age  levels.  Accelerated 
scientific  and  mathematical  thinking  may  then  result(77). 

(c)  Advances  in  knowledge  take  place  when  assumptions 
underlying  thought  processes  (  as  understood)  are  ouestioned. 
For  example,  J.S. Bruner,  Benjamin  Bloom  and  J.McV,  Funt  believe 

That  an  individual's  achievement  in  life  depends 

j 

very  largely  on  what  he  has  been  helped  to  learn 
before  the  age  of  four,  for  that  is -When,  human  ,  ■ 
intelligence  grows  most  rapidly  and  the  roots  of 
intellectual  curiosity  are  laid.  They  also  believe 
that  millions  of  children  are  being  irreparably  . 
damaged  because  they  do  not  learn  enough  during  this 
or iH  al  ""riod.  Th^  result  of  an  unplanned  intelle¬ 
ctual  died  in  tbe  early  ypars —  for  middle  class 
,lni  lrlr.'u —  may  he  a  loss  of  brilliance,  a  blunted 
and  l cs,  _ntorpflbinp  life,  roller  contribution  to 
oc..  'ty.  rut  for  the  children  of  poverty,  the 
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conseouenbe  is  nearly  always  disaster-  a  preordained 
failure  in  school  and  adult  life(78) . 


Convinced  hy  the  above  statement,  two  psychologists 

i 

(they  appear  to  he  mad)  Bereiter  and  Engelmann  at  thp  Institute 
for  Research  on  Exceptional  Children  of  thp  University  of 
Illinois  in  Upbana  are  1  operating  sn  intellectual  pressure 
cooker'*  Ihey  have  rejected  the  usual  philosophy  considered 
progressive  in  the  play-briented  nursery  schools.  On  the 
other  hand,  they' concentrate  fiercely  on  a  few  areas  and 

1 

drill  the  children  like  Marines  for  two  hours  r  day' .  Consider 
their  approach  in  a  mathematics  lesson  with  four  pupils, 
two  hoys  and  two  girls  i 

It  is  time  to  think  about.,  .work!  hp  began 
fairly  shouting.  Are  you  ready  for  thugh 
stuff?  On  the  blackboard,  he  wrote  8+3  =  ? 

r  *  1  * 

Immediately  the  children 'started  tn  roar, 

'.Eight  plus  zero  equals  rei-gbt,  aight  plus1  one 
eauals  ninp,  eight  plus  two  eouals,  ten,  eight 
plus,  three  . eauals  eleven  and  the  sums  like  f  > 
l5  ,+  a  .=  .18  and- 7-  b-.=  -2..It  looks  like-  algebra.. 

■  for  the  four-year-olds(78) .  •  (1  .,  •  .  ,, 


Very  soon,  these  disadvantaged  four-year-olds  are 
i-e  to  'unpack1  or  extract  meanings  from  the  statements.  They 
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c?n  speak  in  sentences.  The  students  pet  an  experience  of 
success  because  the  educational  prograjimpCin  a  very  narrow 
sense)  is  peered  to  their  capacities  and  capabilities.  Teachers 
have  faith  and  confidence  in  thpir  children  and, in  turn, 
children  have  faith  and  confidence  in  their  teachers  and  these 
arise  in  the  very  process  of  work  from  deer  involvement  and 
commitment  in  a  common  task.  Regarding  this  project,  J.Mc^. 

Hunt  says-J 

phere  is  evidence  of  more  chanpes  in  ^ereiter's 
school  than  in  any  other  I  have  seen,  When  he 
set  up  his  class  last  year,  the  children  tested 
'under-age-three'  on  the  Illinois  Test  of  Psycho- 
linguistic  lhilities.  They  did  not  talk  to  each 
other  at  all  except  in  sinple  words  and  grunts.  In 
each  of  two- three-month  periods  of  this  school, 
they  pained  about  one  year  of  psycholinpuistic 
ability  on  the  tests  (78). 

(d)  In  England,  ball  has  drawn  pointedly  the  attention 

of  the  teachers  to'  distinguish  between  the  logical  structure 
of  a  subject,  process  nr  techniciue,  and  the  psvcholoPical 
mode  in  which  it  is  taught'.  If  a  teacher  presents  a  notion, 

* tie  j  o-  vchnioue  r0ncrei,ely  and  is  found  of  interest 
"'i'1  i^’-ri-t'  value  bv  'he-  child,  it  js  auite  possible  for  the 
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chil'i  to  acquire  it  at  an  earlier  age  than  bither-to  considered 
thpn  1  if  it  is  unrelated  to  his  interests  and  presented  in 
a  symbolic,  abstract  or  generalized  way* (79).  The  reason 
for  this  is  that  even  content  remaining  more  or  Ipss  the 
same,  the  psychological  processes  involved  tr»*  di^ferent(79) . 

Hyram  has  pointed  out  that  childrens  school  work 
improved  when  they  were  trained  in  logical  operations(80). 

Morf  has  also  found  that  children  were  induced  to  learn 
‘certain  operations  of  Class  inclusions  by  emplying  a  method 
involving  direct  training  on  the  Derations  of  logical 
multiplication 1  ( 8l) .  But  investigations  of  Ihvell  and  Ogilvie 
and  Dowedell  do  not  favour  the  acceleration  of  concept 
formation  when  training  in  logical  operations  is  given  to  the 
students(8l).  ke  can,  however,  safely  conclude  that  a  very 
potential  and  fruitful  are?  of  research  awaits  invasion  by 
the  educational  psychologists, and  teachers  in  particular* . 

(e)  J.G. Wallace  in  his  recent  book  on  Stages  and 

Transition  in  conceptual  Development,  has  also  referred  at 
depth  to  the  problems  underlying  such  studies,  the  problems 
being  philosophical,  psychological  and  technical 85) .There 
are  problems  for  the  practitioners  as  well  when  not  only 
sub-normal  hut  also  normal  pupils  fail  to  form  Schemata  which 
they  ought  to  have  in  their  normal  course  of  development,  Bbr 
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example,  Elkind  found  that  about  53  par  cent  of  the  American 
Adolescents  in  the  age  group  12-18  year  olds  failed  to  conserve 
volume! 83).  Hence,  there  is  a  scope  for  improvement  here 
because,  when  left  to  themselves,  they  cannot  perform  this  job 
themselves  efficiently.  "  Thr  end  in  view  is,  then,  the 
production  of  adults  possessing  a  comprehensive  range  of 
cognitive  tools,  as  KLavell  and  Wohlwil]  have  put  it  '  not  at 
first  but  at  last,  not  the  fustest  hut  with  the  mostest’C 84) . 

In  such  studies,  what  would  be  our  gains  for  children? 

According  to  ldholwill,  these  may  he  1  in  a  particular  response 
a  group  of  particular  responses,  a  more  general  notion’ 
similar  to  operation  as  defined  hy  riaget(84).  Secondly,  is  th:' 
process  entirely  new  in  contrast  to  the  process  normally 
developing  one?  Examining  the  problem  from  varied  view 
points,  J.G.Wallace  summarizes  the  situations  as  follows *- 

..  a  definitive  answer  to  too  auction  of  the 
nature  of  thr  relationship  between  the  processes  ~ 
evoked  hy  training  seoucnces  and  those  which  figure 
in  ’normal’  development  is  still  a  considerable  way 
off.  Taken  in  conjunction  with  the  only  slightly 
more  clear  evidence  on  the  ouestion  of  the 
authenticity  of  tha  changes  in  performance  produced 
hy  training,  this  assessment  supports  the 
conclusion  that  the  case  against  the  educational 
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utility  of  acceleration  studies  remains  to  be 
proved.  In  the  interim,  their  potential  practical 
contribution  in  the  search  for  methods  sufficient 
to  produce  the  attainment  of  particular  landmarks 
in  cognitive  development  appeals  to  make  the 
continuation  of  acceleration  studies  worthwhile. 

The  balance  of  the  evidence  suggests  that  future 
studies  should  conform  to  certain  guidelines  if  they 
are  to  make  the  maximum  contribution  possible  on 
both  the  empirical  and  theoretical  planes.  The 
acceleration  treatments  used  should  be  based  on 
task  or  process  analyses  at  the  level  of  detail 
exemplified  i?n  the  work  of  Gagne  '(1968)  or  Klahr 
&  Wallace  (i970)«  They  should,  also  include  an 
extended  series  of  relevant  learning  experiences 
involving  the  use  of  a  wide  variety  of  materials 
and  presented  in  a  sufficiently  non-directive 
fashion  to  allow  children  to  employ  their  own 
preferred  modes  of  mediation.... 

It  would  be  a  rash  reviewer  who  would  suggest 
that  solutions  to  these  prqhiems  lie  just  round  the 
corner.  The  road  to  the  cognitive  researcher’s1  bell 
is  paved  with  such  optimistic  prognoses.  Sufficient 
be  it  to  say  that  the  present  tendency  to  tackle 
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complex  issues  with  complex  instruments  is  sufficiei 
tly  encouraging  to  tempt  the  writer  to  conclude 
with  the  assertion  that  in  1971  the  outlook  for 
research  on  conceptualization  and  in  the  wider  area 
of  cognitive  development  appears  to  he  considerably 
brighter  than  in  1963C85). 

Lastly  ,it  may  be  mentioned  that  research  in  this 
area  is  just  coming  up.  It  is,  therefore,  not  possible  to 
answer  the  question  whether  accelerated  thinking  can  result 
or  not.  Over  generalized  on  In  this  area  may  be  oulte 
dangerous.  But  it  appears  that  accelerated  thinking  under 
certiin  conditions  and  within  certain  elastic  limits  is 
possible.  It  is  not  impossible  to  teach  atomic  and  set 
theories  in  the  rrimary  school' Vy  the  now  enthusiasts. 

But  they  are  mistaken  if  th^y  think  that  change  of  cnntent 
or  rj-wngrading  of  content  in  itself  is  a  complete  reform, 
Substantial  and  complete  reforms  result  only  when  relevant 
material  drawn  from  the  significant  areas  of  human  living 
as  the  subject  of  study  Itself  is  used  to  develop  and 
improve  thinking  through  imaginative  approaches.  Fere, 
well-  structured  experiences  need  to  he  designed, imparted 
and  then  evaluated. 


Problem  at  the  focus  of  attention,  reasonable  freed 
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in  eluding'  flexible  time-tabling  and  permissive  and  responsive 
environmenc  go  a  long  Way  in  imparting  inquiry  skills  t,n  tbe 
pupils.  Under  these  conditions)  children  accept  the  teacher's 
word  after  full  consideration  of  the  relevant  data  including 
the  necessary  experimentation.  In  this  triple  process  of 
concept  formation,  concept  attainment  and  problem  solving, 
incomplete  hypotheses  expand  to  complete  hypotheses  by 
appropriate  rectifications  where  one  strategy,  if  it  does  not 
work,  leads  to  another  strategy.  Children  then  take  into 
consideration  the  significant  aspectC  el  aments)  of  the  problem. 
During  attack  on  the  problem,  they  develop  their  own  insights 
and  gather  and  develop  new  information,  knowledge  and  skills. 
The  consequent  knowledge  obtained  through  self-involvement 
in  the  problematic  situation  is  not  only  meaningful  bub  also 
very  stable  in  character.  It  is  no  wonder  then  that  cognitive 
structures  are  modified  materially  and  are  available  for 
subsequent  use.  This  availability  is  not  as  direct  as  one  may 
get  the  impression  because  our  environment  under  netural(or 
even  otherwise)  conditions  creates  expectances  and  violates 
them  off  and  on;  and  this  exerts  an  educative  influence.  This 
is  a  more  difficult  job  for  tbe  teacher  to  accomplish  in 
comparison  to  the  teaching  of  the  few  isolated  junks  of 
advanced  knowledge  in  the  school  syl'Jabus.  The  teacher's 
difficulties  increase  manifold  if  he  looks  to  tbe  enucetional 
psychologists  for  help  and  guidance.  This  is,  atleast, 
true  in  this  country(l7)» 


•  •  • 
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1,  Status  of  Research* 

About  sixteen  years  ago,  D.Whpaier  said,”  is 
strange  that  at  a  time  when  there  has  bepn  a  rapidly  increas¬ 
ing  need  to  select  and  educate  those  who  are  specially 
suited  for  training  in  scientific  work,  the  psychological 
study  of  the  processes  underlying  scientific  reasoning  has 
teen  so  widely  neglected"( 86).  About  Pleven  years  ago,  it 
was  alleged  that  research  in  American  Scipnce  education 
is  inadequate  for  it  suffers  from  limited  imagination, 
evaluating  outgoing  practice  instead  of  '  functioning 
as  bedcon  and  too  many  no  significant  differences  studies’ 
making  suspect  both  the  tools  or  the  hypotheses  under  study 
(87).  The  same  tradition  appears  to  continue  when  Wayne 
b.  Welch,  while  reviewing  research  in  science  education  at 
the  secondary  level  for  the  biennium  1968-69,  says: 

...It  is  a  distillation  and  characterisation  of 
the  research  efforts  of  science  educators.  Specific 
references  have  been  pointed  out  in  the  various 
sections  and  several  documents  have  been  used  to 
illustrate  thd  joints.  Much  of  the  work  appears 
fragmented  and  uninspiring.  Perhaps  this  is  due 
to  the  fact  that  motivation  for  most  of  the  work 
is  completing  some  external  rectuirement,  a  thesis 
or  funding  report,  rather  than  generating  knowledge 
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abriuifettbe  educational  process.  TMs  hypothesis  is 
supported  in  some  sense  hy  th®  r'lality  of  work  that 
appears  in  a  few  places  that  have  on  poine  research 
projects  associated  with  them.  Th®r®  is  hope  for 
educational  research  only  when  experienced  researchers 
are  able  to  devote  the  majority  of  their  time  to 
seeking  the  answers  to  important  Questions.  4t  present, 
we  are  f*r  from  that  ?oal(88). 

At  home,  the  situation  in  regard  to  Research  in  Science 
Education  is  ouite  dpurassinp  because  Research  Career  in 
Science  Education  is  the  least  rewarding,  in  fact,  it  is  a 
research  desert  characterized  hy  the  lack,  of  personnel, 
problems  and  publicity.  It  is  recently  that,  the  national 
Council  of  Educational  Research  and  Trainijjr  and  th®  A]] 

India  Science  Teachers  Association  have  done  a  Mt  in  this 
direction.  In  a  very  recent  publication  on  a  Survey  of 
Research  in  Education,  D.E.Desai  and  Sunimml  Roy  dcp^pre 
thr  duality  and  Quantity  of  researches  conducted  in  the  area 
of  curriculum,  methods  and  textbooks  for  1  most  of  them 
have  centered  round  the  surface  problems,  and  that  too, 
covering  the  middle  and  secondary  school  stapes  only1  (89), 

Out  of  ten  studies  reported  four  are  in  science,  fiv®  In 
mathematics  and  one  in  Homo  Science.  Th®y  th®n  add: 


Research  in  curriculum  and  instruction  deserves 
more  attention  than  it  has  received  so  far.  Even 
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in  the  advanced  countries  of  the  world,  it  is 
criticized  as  being  inadeauate,  out  moded  and  not 
properly  designed  to  meet  the  n^eds  of  modern 
society*  Against  the  background  of*  striking 
curricular  developments  in  those  countries,  the 
jUihoal  curriculum  ia  Indi*  zs  n«rarvly  conceived 
largely  out  of  date. 

.  The  studies  on  teaching  methods  hardly  made 
any  significant  impact.  Most  of  th°m  compared 
some  sort  of  practical  biased  approach  of  instruction 
with  the  traditional'  chalk  and  talk1  method  and 
branded  the  former  as  progressive  or  effective 
without  caring  to  go  a  bit  de<=p  into  the  fact  as 
to  why,  in  what  way  or  how  it  was  so.  In  a  word, 
no  approach  was  made  towards  a  consistent  theory  of 
teaching,  toother  most  significant  fact  about  these 
studies  under  review  was  that  nuite  a  large 
number  of  them  was  not  grounded  on  sound  methodology. 
The  limited  scope  of  their  sampling  restricted , to  a 
great  extent  the  validity  of  their  genorali  nations ( , 

On  reflection,  th^so  critical  remarks  apply  to  the 
fram*  of  reference  rtther  than  to  individual  studies  which 
uhm  setn  cumulatively  do  strike  a  note  of  optimism.  This 
view  point  is  confimed  by  the  studies  summarized  below^Qdi) . 


2,  Varied  Studies  Surveyed 


6 1  Stanley  Hill  studied  the-  aontents  of  Children's 
minds  end  thereby  emphasized  the  importance  rf  priory  or 
first  head  experience  rattier  then  bookish  kno^l^dj?*#  H® 
further  stated  ?  well  known  educational  principle kiv>vn  -to 


Xlf  Qmfevtf- ##*  t»oat  sowrww*  in  • -fto«rv 

ere  the  earliest  aeauirp^,  less  frenuent  ones  tuw&e 
l»ter ,2W>^r  #hild  hr*  nil  the  misconceptions  r?«©r***,  a«§f 
is  fro:  from  th  m.. ..  Thn  feet  that  cbildr  en  see  objects 
g  hundred  times  without  neruirinr  consciousness  of  them 
th*fc  we  n-'-'-d  to  converse  with  children  about 
lOftmfin  tbiaps'K^l) .  Keen  studied  children's  reasoninp  end 
found  that  children  under  stu^y  has  1  w r^y  urpe  f3pepj£?ji 


» fire  purr-  £b  develop  illofi«el 
concepts  if  tench rr  does  not  take  sufficient  core  while 
intjjodiyjing  new  experiences  to  thnnj(9i\  Deutsche.  examined 
the  nature, end  development  of  &'!U*t<L r^osonin?-  ®'rh?Se  « 
?f  children's  thinkine  in-  the  context  of  the-  Cen^va  School 
with  tb=. 4*'  of  the  problems  with  and  without*  o-xrerjyifAt^, 
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growth  as  supredtod  Piaget.,  Secondly,  ,sb£r 
?ld  not.fjLnd  Jht  ( detailed  clessifj  option  ©f  re*si$ift£4iiij;^ 
fii.v «nteen  typ(-s  useful  as  found  by  Piapet.  Thirdly,  schfol 
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ejtferi fence  explained  specific  r‘osronsrts  to  tha  ST^eifie 

t 

oiifestio**  vhi«h  she  suggest ^d  had  direct  and  indirect 
Implications  for  teaehirip  #nd  training  dMldrnn(Pl)  ( 

(MkeS  jjtVMtjttfitrri  oualitatively  children's  explanations 
of  phenomena  and  Goncjluded  th»t  all  age  groups 

reg*rdle$|  fit  ftentgf  *Hiity  end  grad?  gave  all  tvpr$  of 
rinSy-Ts.  Further,  adult  groups  did  not  follow  any  definite 
procedure  whil-  explaining  unfamiliar  ▼'henomona.  Thirdly, 
he  did  not  find  a  definite  stage  in  cMldren? s  thinking 
characteristic  of  a  given  age(92).  F*  thus  confirmed  the 
earlier  findings  of  Deutsche,  Keen  Fazlitt,  Johnson  and 
Josey*  Susan  Issac  and  Haijnp,  who  bed  found  that  both 
American  and  Chinese  children  'pav«  naturalistic  factual 
and  logical  explanations  of  phenomena '(p 3).  u,P.KinF,  while 
exploring  the  development  of  scientific  concepts  of  children 
(N  =  1235  between  5  to  12  years)  wit^  the  aid  of  seventy 
ruestions  suitably  classified  into  five  Categories:  ’length, 
weight,  time*  direction?  volume  and  w.-igbt;  mainly  mechanical 
principles,  lev.er  ,  wheels,  living  things;  seasons  and 
shadows  concluded; 

(?)  Children  at  all  ages  gave  all  snrts  of  rcsronses. 

/ 

(h)  Like  Opkes,  no  stages  in  causal  reasoning  as 

\  - 

propounded  by  Piagvt  wrrr  noticed.  Response  arrearod 
to  he,  largely  speaking,  the  function  of  ou^stion 
rather  than  scl^ly  tha  faction  of  age. 
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(c)  Some  children  showed  difficulty  in  verbalizing 
their  concepts  ■which  in  feet  they  had  understood 
as  earlier  reported  by  D.H. Russell.  He  then  added* 

j 

* 

P.erhaps,  th®re  is  a  need  about  eight  or  nine  ypars 
of  age  for  the 'harnessing  of !  this  expedience  so 
that  knowledge  can  be  obtained  by  othpr,  though 
not  necessarily  more  formal,  means.  These  experiments 
have  shown  that  children  of  primary  school  age  have 
accumulated  a  knowledge  of  scipntific  facts  and  that 
this  knowledge  increases  with  age  in  some  cases  very 
steadily.  Some  of  the  answers  had  to  be  obtained  by 
reasoning  on  the  basis  of  past  experience  and  these 
also  showed  steady  increase  with  age  upto  8  or  9 
years.  Beyond  that,  a  priori  reasoning  was  not 
sufficient  &  adult  guidance  and  explanation  seemed 
essential,  at  least,  in  concepts  relating  to 

„  11  ■  ■ ,  J 

estimation  of  length,  direction,  weight  and  volume(94)» 

•  *  ,  "  f  r 

£  -jibs  studied  the  development  c*  children's  thought 
C 11  +  to  13  +  )  with  the  help  of  demonstration  experiments 

*  i  ^  1  i 

which  illustrated  certain  scientific  principles.  The 

subjects  were  low  I.f.  pupils  studying  in  a  secondary 

\  .  1  »  ' 

Modorfi  School  in  Ungland.  His  main  aim  was  to  find  out 

4  1  ’  ’  v1  1 '  ‘  L 

the  relationship,  if  any,  between  the  kind  of  answer  given 
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and  the  age  and  I.Q*  of  the  individual  pupil,  Deutsche's 
classification  materialistic  and  non-matnrifili stic)  was 

used.  His  results  showed  that  these  children  can  explain 
experiments  which  are  performed  before  them  intelligently.  Second 
-ly,"  age  and  science  teaching  had  a  greater  effect  on  the 
ability  to  draw  conclusions  than  did  1.0.  hut  those  with 
high  I.Q*  did  better  in  the  number  of  explanations  in  the 
<*«t eporl ea{9$ ).  Using  euto-instructionel  device, 

Keisler  and  McNeil  found  that  contrary  to  the  view  of  Piaget, 
six  and  seven  year  old  children  can  give  acceptable  scientific 
explanations  for  physical  events.  They  can  not  only  learn 
abstract  principles  but  also  with  some  practice*,  would  nrobably 
show'  more  facile  expression  and  more  accurate  use  of 
scientific  language  in  the  solution  »f  new  problems 1  (96) . 

Navarra  investigated  the  conceptual  development  of  his 
om  son  (very  young  and  above  average  in  innate  ability) 
over  a  period  of  two  years.  This  study  is  rich  in  detail 
and  the  observations  are  first  hand.  Moreover  the 
observations,  were  bahed  upon  informal  conversations.  The 
most  important  findings  of  his  study  warn*. 

(a)  ,  The  development  is  gradual  and  its  most 

interesting  and  characteristic  feature  is  the  l*ne 
period  necessary  for  integration  during  which  the  child 
gathers  together  and  inter-prets  for  himself  the  experience 
encountered  in  highly  diverse  situations,  e.g.,  seeing 
water  in  its  different  forms  and  distinguishing  it  from 
steam  or  distinguishing  steam  from  snoke. 


(b)  In  this  development,  there  appeared  the  evidence  of 

1  gradual  differentiation  and  development  of  expectancies, 
testing  ideas,  analysing  experience,  finding  positive  and 
negative  instances  and  maintenance  of  an  inouiring  attitude’ 
etc,  Even  the  earlier  insignificant  details  and  concerns  were 
seen  to  have  initiated  growth  later  on  or  constituted  a  pro¬ 
gression  of  events  in  the  total  frame  of  referenced) .  The 
study,  hnw«er1  lacked  comparison  with  the  findings  of 
Piaget, 


In  an  observational  and  analytical  study  on  thought 
processes  of  school  children  and  college  students,  ^usw^ll 
found  1  variety  rather  than  similarity  in  the  seauence  of 
thinking' 5  and  failure  to  solve  the  problem  attracts  all  sorts 
of  hypotheses.  Benjamin  Burrack  concluded  that  even  underu 
graduate  students  failed  to  distinguish  among  different  methods 
of  attack  on  problems  involving  Induction,  deduction  and 
geometrical  analysis.  On  puzzle  type  situations,  Heidbreder 
found  that  reactions  and  s-ensitivity  to  problems  increased  with 
age;  a  gradual  change  with  age  from  a  more  subjective  attitude 
to  a  more  objective  attitude  and  characteristic  and  individual 
reactions  to  the  problems  apart  from  the  fact  that  the' general 
pattern  of  the  solution  became  more  general  or  definite  but 
new  rigidity  set  as  the  age  increased1^) .  Mumford  found  that 


in- 


twining  exp-erienoe  and  practice  influence  thinking  only 

If  it  is  regarded  as  a  mental  skill  based  upon  innate 

capacity.  She  suggested  that  educative  experience  is  a 

vital  experience  in  the  life  of  an  individual  and  needs 

♦ 

to  be  handled  with  great  care  feo  as  to  develop  self 
confidence  and  persistence  in  the  face  of  'disappointments 
and  threats  of  failure  during  problem  solving'(99) .  Bloom 
and  Broader  showed  that  the  successful  problem  solvers 
differed  from  the  unsuccessful  ones  in  respect  of  the 
following  variables}  1  ability  to  use  rather  than  the 
possession  of  the  total  fund  of  information;  extent 
of  thought  brought  forward  on  a  problem  and  attitude 
towards  reasoning,  confidence  in  the  problem  and  the 
introduction  of  extraneous  considerations  into  the 
problem  situations'^  100) ,  Employing  the  combined  use  of 
experimental  statistical  and  introspective  procedures 
Wheeler  concluded  that  children  possess  logical  reasoning 
at  much  earlier  age  than  hithprto  assumed  by  teachers; 
and  1  most  of  the  elementary  schemata  necessarily  for 
valid  reasoning  are  already  within  the  capacity'  of  the 
seven  year  old  children(86) .  Here,  one  should  not  dismiss 
straight  away  the  very  dependence  of  young  children  on 
first  hand  experience. 

In  ait ther  experimental  study  of  experimental  problem 
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solving  by  Durkin  which  resembled  Heidhreder  and  Mumford*s 
work,  it  was  aimed  to  examine  the  effect  of  the  nature 
of  the  problem  solving  process  end  the  appropriateness 
of  the  concepts  used  to  describe  the  behaviour  involved'. 
Subjects  were  asked  to  talk  aloud  as  they  proceeded  ahead 
with  a  well  organized  series  of  two  dimensional  puzzle 
situations.  1110  problem  solving  behaviour  evoked  by  these 
puzzles  c*uld  be  photographed.  At  the  end  of  the 
experiment,  each  subject  was  asked  to  retrace  his  whole 
situation  from  the  beginning  to  the  end.  Any  point  of 
interest  was  discussed.  The  main  findings  of  this  study 
indicated! 

i)  Problem  solving  behaviour  in  human  adults  is 
never  at  random  inspite  of  the  fact  that  they 
may  not  see  the  relevance  of  their  moves  as 
judged  by  the  goal  to  he  attained. 

ii)  Three  types  of  solutions  were  distinguished, 
namely,  trial  and  error,  sudden  reorganization 
and  gradual  analysis  which  could  he  termed  as 
three  distinct  forms  of  thinking.  Certain 
transitional  cases  showed  that  such  distinction 
was  difficult  to  maintain  showing  thereby  the 
existence  of  continuum. 
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m)  Observation,  recall,  seeing  relations,  attention 
to  goal,  manipulation  and  inference  were  the 
processes  present  in  all  the  three  forms  of  thinking! 101 ). 

In  conclusion,  it  is  not  known  at  what  age  formal  reason¬ 
ing  begins.  This  age  is  found  to  be  ouite  variable  due  to 
tulturnl  differences  and  individual  differences  within  the 
sane  culture.  The  most  important  ouestion  still  left 
unexamined,  is  this;,  whether  each  individual  passes  through 
these  stages  in  succession  ?s  enunciated  by  Piaget  and 
Inhelder  or  he  is  able  to  pick  up  thp  hirhrr  stage  without 
having  developed  in  him  the  preceding  stage.  In  other  words, 
this  means:  Is  skipping  stages  in  individual  development 
possible?  If  this  is  found  to  be  so,  we  have  yet  to  know  the 
relationship  between  the  size  of  the  jimp  and  the  various 
conditions  both  within  the  individual  and  outside,  that 
make  such  jumps  possible.  In  a  restricted  sense,  the  area 
of  concept  formation  is  also  e anally  full  of  problems; 
possession;  and  availability  of  concepts  verbally  (Smoke); 
Catergori zinp  end  conceptualizing  (J.S. Bruner,  Goodnow 
^  Austin)  ;  relationship  between  intelligence  and  types  of 
liapetian  concepts  developed!  Beard);  Varied  behaviour  in 
structuring  problems  right  from  childhood  to  late  adolescence 
V'Uswell);  lack  of  clarity  and  distinction  among  various  methods 
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0f  flttflck;  clear  formulation  of  the  problem,  preliminary  survey 
of  all  aspects  of  the  presented  material,  analysis  into  major 
variables,  locating  the  crucial  aspects  of  the  problem, 
application  of  the  post  experience,  varied  trials,  control 
elimination  of  the  sources  of  error  and  visualization 
(Benjamin  burrack);  distinction  among  different  tyres  of 
solutions;  trial  &  error,  sudden  reorganization  and  gradual 
analysis  (Durkin);  role  of  general  or  specific  experience 
of  concept  formation;  &  problem  solvinp(  Maier);  and 
characteristic  differences  in  successful  an*  unsuccessful 
problem  solvers. 

"  Scientific  thinking  is  largely  a  matter  of  pood  think¬ 
ing  habits,  11  says  E.A.  Peel(102).  It  is  in  the  light  of 
this  definition  that  we  will  survey  some  morp  studies  on 
problem  solving  in  general  as  well  as  on  science  teaching 
relating  to  laboratory  work,  scientific  inquiry  and  problem 
solving  in  science.  All  science  teachers,  largely  speaking, 
try  hard  to  develop  good  thinking  habits  among  their  pupils, 

(l)  In  1925,  Carpenter  investigated  the  comparative 
effectiveness  of  laboratory  and  demonstration  methods  over 
1,000  subjects  and  concluded  that  1  pupils  equally  succeed 
well  if  success  is  measured  by  instruments  which  measure 
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the  same  abilities  as  are  measured  by  these  tests,  nearly 
specific  information  and  ability  to  think  in  terms  nf 
chemistry"*  In  l958»  Bran^wein,  Elackwood  an*  Wat',m 
the  tests  of  Carpenter  and  commented  that  both  the  pr^mo 
tculd  succeed  equally  well  independent  of  the  above  J-’' 
methods  on  the  basis  of  textbook  knowledge  alone! 103). 

(2)  In  1928,  Horton  attempted  to  probe  further  hi  . 

confirmed  the  above  mentioned  finding  of  Carpenter-  I'm., 
experimental  groups  were  given*  Individual  labor* jor;  ;  rli 
without  direction,  individual  laboratory  wrbk  with  p. 
direction,  individual  laboratory  work  with  a  mr.nU',1  .  “ 
direction  and  demonstration  by  the  teacher.  Fir,  r-nc”  -  ' 
was  '  no  reliable  results  appear  in  the  tentin  by  t’n  ‘ 
ordinary  written  examination  neither  by  the  rc.en.  -v 
the  school  test"-  With  the  laboratory  tests(non  v’  ..  '■ 
he  found  the  following  differences  in  ability  i  0  . 

and  manipulate  apparatus  and  to  solve  problems (  0.  v' 
projects)  in  the  laboratory..  In  1958,  Frinrs  and  lb'  r' 
confirmed  Horton *'s  findings!  104). 

(3)  \tkin  studied  the  role  of  accuracy  of  rc-STvar:- 
type  of  response  (  appeal  to  authority,  use  of  i’v  *  .1 
appeal  to  experimental  and  original  explanation  -  ‘c. 
formulating  and  suggesting  tests  for  hypotheses  1  • 
KLementary  School  Science  Learning  Experience.  FIs  mr,i\ 
finding  was  that’pupils  are  more  active,  successful  \h-n 
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§|ey  select  and  work  on  their  problems"(l05) , 

r  (4)  In  an  experimental  study,  Lahti  ascertained  the 
?|ffectiveness  of  laboratory  in  developing  student  ability  to 
use  the  scientific  method  to  evaluate  fhe  effectiveness  of 
the  teaching  methods  and  to  design  and  construct  laboratory 
experiments,  and  instruments.  His  evidence  supported  the 
following  statement  of  Kruglak; 

Ihere  is  hardly  a  better  method  of  teaching  scientific 
method  than  the  one  which  places  th^  student  in  the 
same  position  as  the  research  scientist,  where  he  faces 
the  same  difficulties,  commits  the  same  mistakes , 
suffers  the  same  accidents  and  explores  the  Same  blind 
alleys(l06) . 

($)  Extending  over  a  period  of  seven  years,  Kruglak 

has  investigated  some  behaviour  objectives  for  laboratory 

* 

instruction,  experimental  outcomes  of  laboratory  instruction, 

1  1  4 

achievement  of  physics  students  with  and  without  laboratory 

work,  J:he  measurement  of  laboratory  achievement!;  the 

> »  •  »»  » 

effect  of  high  school  physics  and  college  laboratory 
instruction  on  achievement  in  college  physics  and  evaluating 

»  .  j 

^oratory  work  by  the  use  of  objective  tests  etc.  He 

•  „ 

j  *"  i  * 

confirmed  the  findings  of  Carpenter  and  Horton(l06). 
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Branrtwein,  Viatson  and  Blackwood  have  emnhasized  the  importance 
of  laboratory  work  in  their  studies.  Children  then  loam  to 
work  carefully, accurately,  predict  from  first  principles 
(in'!  select,  design,  search  and  improve  laboratory  eauipment 
flnd  technioues.  At  about  the  samp  time,  Brown  also  made  a 
similar  type  of  investigation  but  without  using  any  statistical 
niceties  and  concluded  that  ‘  students  who  had  physics 
laboratory  work  in  high  school  wpre  inept  at  naming  or 
identifying  the  function  of  equipment  which  they  were  known 
to  have  handled  in  the  high  school' 1  107). 

(6)  Muthulingam  also  attempted  to  assess  the  scientific 
thinking  ability,  attainment  in  science,  attitude  toward’ 
science  and  interest  in  the  scientific  field  of  ^oys  and 
girls  studying  physical  sciences  in  the  fifth  year  of  the 
secondary  school  in  England  and  Ceylon  and  contribution 
of  the  factors  in  the  schools,  ^such  as,  the  type  of  science 
course,  the  laboratory  facilities  and  methods  of  teaching 
science,  etc.  "  \  battery  of  tests  was  constructed  to  me*  sure 
the  various  aspects  of  scientific  thinking;  definition, 
problematic  situation,  reasoning,  application  of  principles 
and  ability  to  analyse  and  observe  etc.  Ragarding 
ajTlication  of  principles,  he  says,  "  Results  of  the  su^-tpst 
on  the  application  of  principles  in  England  seam  to  ^e  in 
favour  of  a  method  of  teaching,  emphasizing  theory  and 
reacted  laboratory  facilities.  "  Re  furthpr  adds, 

"  There  is,  however,  evidence  for  bptter  power  of  observation 


the  provision  of  good  laboratory  facilities  and  practical 
iethod  of  teaching(l08) . 

(7)  Charren  George  Investigated  the  effect  of  open 
Sided  experiments  on  the  achievement  of  certain  o^j actives  of 
science  teaching.  SixM.C»A.(  Hanufacturing  Chemists 
Association)  experiments  and  six  comparable  traditional 
laboratory  exercises  were  chosen  for  the  experimental  and 
the  control  group.  TheM.C.ft,  experiments  involved  certain 
elements  of  the  scientific  method  like  sepkinr  solution 
to  the  problem,  to  make  predictions  and  to  set  up  apparatus 
i>nd  control  experiments.  Attempt  was  also  made  to  test  some 
attributes  of  critical  thinking  like  ability  to  interpret 
data  and  to  associate  with  the  nature  of  proof  etc*  Tbp 
study  was  carried  over  268  students.  Pis  main  conclusions 
indicated  that  open  ended  experiments  like  the  M.C.A.  do 
succeed  to  develop  scientific  attitudes,  skills  and  motivation. 
Secondly,  both  open  and  traditional  exerciser  do  result  in 
significant  learning.  Thirdly,  there  is  no  conclusive  evidence 
that  a  laboratory  approach  has  led  to  improved  criMe^ 
thinking  in  chemistry  (l09). 

(8)  Butt  has  studied  thn  degree  to  which  children 
conceptualize  from  science  experiences.  Fe  confronted  24 
pupils  from  the  fourth,  fifth  and  sixth  grades  with  science 
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exppriences  in  order  to  see  concert  development  arisino  out 
0f  this  new  experience.  Pour  othpr  cupstions  w°re  else 
examined*'  relationship  between  concept  development  and 
chronological  age,  intelligence  and  attainment  in  science, 
influence  of  a  given  concept  in  the  development  of  a  different 
concept  and  recognition  of  a  given  concept  in  a  new  situation 
or  experience.  The  concepts  under  study  related  to  displacement  ? 
inertia,  action,  reaction  and  depth  pressure  relationship. 

The  experiments  were  done  under  three  different  conditions, 

Homely  experience  phase,  ouestion  phase  and  a  manipulation 
phase.  The  findings  of  this  study  do  not  support  the  popular 
assertion  that  meaningful  concepts  will  definitely  emerge 
when  a  child  is  provided  with  proper  experience  or  environment 
and  the  free  opportunity  to  experience  certain  p«rceptions(UO). 
In  the  opinion  of  this  writer,  it  would  have  ^een  hatter 
if  Butt  had  considered  the  causes  that  contributed  to  this 
failure  ty  analysing  their  wrong  responses  and  interpreting 
them. 


(9)  Szekely  attempted  to  investigate  'knowledge  as  the 
starting  point  of  independent  thinking'?  hy  presentin'*  thp 
same  prohlam  in  threp  diffprent  forms.  Different  subjects 
were  used  for  three  forms  of  thp  samp  problem.  Consider 
the  following  problem. 
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Fig 

Showing  Szekely's  application  problem 

(a)  The  candle  is  lighted  and  thn  subject  has  to 
explain  why  the  level  falls  *own. 

i 

(h)  The  same  arrangement.  The  subject  is  asked 
what  would  happen  if  tha  candle  w^re  lighted. 

(c)  In  this  case,  there  is  opportunity  to  find 
solution  through  fre°  experiment a tion( ill) . 

3 zekely “believed  and,  therefore,  hypothesized  that 
knowledge  can  he  investigated  in  its'  function  of  an*  result, 
starting  point  and  medium  of  learning  and  thinking' •  He  found 
that  knowledge  f ets  reorganized  in  the  process  of  thinkine 
which  starts  from  the  object  of  thought.  Secondly,  the  three 
different  forms  of  the  situations  or  presentations  of  the  same 
problem  differ  only  in  the  extent  of  difficulty  of  restructur¬ 
ization  which,  in  its  turn,  depends  not  only  upon  the  piece  ' 
of  knowledge  (  needed  to  solve  the  problem)  but  also  upon 
the  total  situation.  In  addition,  Szekely  carried  out  ouite 
a  few  studies  on  productive  processes  in  learning  and 
thinkinr;  and  then  posed  the  following  problem  to  himself 
ypt  to  be  solved  since  it  was  posed  about  twenty  fivp  years 
ago* 

It  is  well  known  that  different  individuals 
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who  have  the  same  knowledge  show  great  differences 
in  the  original  application  of  this  knowledge.  Does 
the  applicability  of  the  knowledge  depend  solely 
Upon  the  differences  in  individual  endowment  nr 
is  it  also  dependent  upon  the  method  of  learning 
and  teaching?  Is  it  possible  to  increase  the  productive 
applicability  of  the  knowledge  that  is  tbe  capacity 
for  creative  thinking  by  the  improvement  of  the 
methods  of  learning’  (ill). 

Two  methods  of  learning  were  compared,  namely,  modern 
method  and  the  traditional  method  *  /is  learninr  materials,  a 
few  laws  of  m 'Panics  served  which  werp  to  be  applied  to  a 
relative  different  task,  namely,  the  problem  of  two  spheres,’ 

The  main  findings  nf  this  study  indicated! 

»)  If  judged  by  the  frequency  of  successful  solutions 

alone,  the  modern  method  is  superior  to  the  traditional 
f  s-thod  even  when  "  endowment  is  taken  into 
consideration."  Tut  Maltgman,  Eisman  and  "rooks 
(1956)  have  failed  to  duplicate  this  finding,  Ac cording 
to  them,"  Either  method,  or  a  combination  of  the 
methods,  produced  more  solutions  than  e  onntrr]  group 
with  no  training  *ut  there  were  no  significant 
differences  among  the  three  experimental  groups ''(ill) 
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h)  Productive  knowledge  evoked  in  the  process  of  rroblpm 
solving  end  the  verbal  reproducibility  of  definitions 
are  mutually  exclusive  of  each  other.  This  means  that 
the  rote  memorization  of  definition  or  facts  will  not 
guarantee  the  solution  of  the  problem! 111). 

c)  Improvement  of  the  learning  method  improves  comprehens¬ 
ion  of  the  learning  material  which  fosters  independent 
productive  thinking  later  on(iu). 

It  is  necessary  to  replicatp  this  typo  of  study  by 
drawing  concepts  from  the  new  curricular  programmes  developed 
in  the  wake  of  Bevolution  in  Science  Teaching  in  relation  to 
several  outside  variables  over  a  very  large  sample. 

C 10)  In  his  investigation  of  the  thought-processes 
of  a  group  of  fourteen  year  olds  during  the  solution  of  a 
scientific  problem,  Kyle  showed,  "  that  abler  pupils  tend  to 
progress  by  hind  sight."  "  They  ten*  to  Jump  to  the  end  of 
certain  phases  and  then  to  return  to  fill  in  tho  blanks... 

"  \  problem  only  becomes  real  for  person  when  he  has  some 
rudimentary  foresight  of  a  tentative  solution..."  Fe  further 
showed  that  '  a  doing  group  went  further  towards  a  solution 
than  a  thinking  group'.  This  is  so  because  a  dpinp  group 
c*h  rectify  its  mistakes  in  the  process  of  experimentation!  11.2) 
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(11)  At  the  higher  age  group,  Whellock  attempted  to 
Inquire  "  into  w-wf7rr  scientiflc  ^hod  is  t*inoA  fvm 
Science  Education."  His  subjects  w^re  sixth-'#™  rUT'lls 
and  military  college  students.  After  partiallinP  ^ 
differences  due  to  intelligence,  he  showed  a  significant 
relationship  between  the  scores  on  method  and  attitude  and  tbc 
scientific  background ( 113). 

(12)  Mealings  investigated  certain  aspects  pro^am 
solving  in  science  principles  among  secondary  school  chii^ 
above  100  in  number  varying  in  intelligence.  nf  the 
rroblems  were  original  ones  ^  j_n  fpCt  seem  tn  trot  the 
requirements  of  complex  human  tasks  as  needed  in  such  type 

of  studies.  The  general  aim  of  his  investigation  was  tn 
understand  from  first  principles,  the  solving  of  scionti fic 
problems  by  the  adolescent  pupils  in  a  normal  school,  setting 
ore  specifically,  his  yere  to  investigate  the 

relationship  between  the  problem  solving  ability^  the  ^ 

level)  flnd  the  mental  age  and  to  consider  the  influence 
of  personal  attributes  on  the  problem  solving  ability.  ^ 
differences  were  also  considered.  Two  series  of  four 
oxperiments  in  each  were  administered  emong  two  groups  nf 
Idren  in  turn.  \  case  study  approach  was  ewplayp^  ^  ^ 
responses  were  recorded  verbatim,  then  arranged  ^ 
to  see  the  course  of  thought  on  each  problem.  ThP  ^ 
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of  his  study  indicated  that  problem  solvinp  in  science  is 
more  related  to  intelligence  than  to  chronological  ape.C  This 
Is  understandable).  There  appears  to  heaninimuT?  mental  ape 
of  13  years  before  a  child  can  reason  formally  about  a 
problem  and  there  is  a  time  lap  between  the  empirical 
solution  and  the  formal  solution.  Takinp  an  overall  picture, 
Mealinps  says  we  should  not  expect  children  to  solve 
abstract  and  theoretical  problems  in  science  until  thpy 
reach  a  mental  ape  of  16  plus.  It  is  also  possible,  at  this 
stage,  to  undertake  topics  reauirinp  an  undprstandinp  of 
matrical  proportions,  i.e.  Boyle's  Law,  Ohm’s  lav  and 
theoretical  problems  concerninp  moments  and  specific  heat  in 
physics  and  the  laws  of  chemical  combination  in  chpmistry(ll4). 

(l3).  Neal  attempted  to  ascertain  specific  procedures 
that  aid  children  in  developinp  the  ability  to  use  methods  of 
scientific  inouiry  in  grades  (  I  to  VI)  ±n  the  laboratory 
school  of  Colorado.  The  author  attempted  to  determine  the 
elangits  of  problems  solving  to  develop  and  splpct 
illustrative  teaching  techniques,  which  promote  prowt^  in 
the  ability  to  use  the  methods  of  scientific  inquiry,  to 
judge  the  effectiveness  of  the  various  teaching  techniques 
and  lastly  to  observe  and  describe  the  kind  of  covert 
behaviour  characterized  as  the  method  of  scientific  inouiry. 
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Identifyinp  and  stating  problems,  selecting  pertinent  and 
adequate  data*  formulating  and  evaluating  by  pathoses  and 
seeing  relation  were  the  various  methods  of  scientific 
inauiry  selected*  He  then  concluded  that  children  not 
only  developed  scientific  interest,  confidence  and  responsi¬ 
bility  hy  the  practice  of  scientific  method  hut  were  also 
capable  of  developing  abilities  in  practising  the  above 
mentioned  elements  of  the  scientific  method(ll5)» 

Partly  influenced  hy  activity  and  core  patterns  of 
curriculum(  including  basic  notions  of  community  school  in 
the  U.S.'l. ,  the  U.S.S.R. ,  and  Phillipines)  Willard  J.Jpcohson 
in  a  paper  entitled  1  Science  Education  and  the  "Development 
of  Abilities  to  cope  with  problematic  Life  Situations* 
developed  a  working  frame  of  reference  in  which  SHOULD 
rather  than  HOW  questions  receive  first  priority.  Fis  main 
assumption  is  that  11  Vp  can  and  should  help  individuals  and 
groups  to  develop  the  abilities  to  recognize  and  cope  with 
problematic  life  situations  of  which  they  are  a  part". 

He  then  sought  ’operational  answers  to  the  question  of  how 
these  abilities  to  cope  with  problematic  situations,  could 
be  developed*  •  For  the  development  of  these  abilities,  he 
suggested  the  following  three  phases*  Use  of  proposals 
based  upipn  past  experience  dealing  with  the  development 
of  these  abilities  through  science  education;  analysis  of  the 
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vhole  act  of  adjusting  with  the  life  situation,  and  consideration 
0f  the  same  in  terms  of  judgements  and  values.  He  thus 
advocated  the  use  of  life  situations  for  their  conseouences 
c?n  he  seen  and  felt  first  hand  which,  the  process  ,will 
help  adolescents  master  dilemma  in  their  own  characteristic 
vays.  To  quote  Jacobsons 

New  relationships  are  difficult  to  perceive,  and  a 
group  may  eventually  reach  a  point  at  which  they  are 
stymied.  In  such  situations,  it  may  well  V  fruitful 
to  have  a  period  of  rest  from  the  intesive  examination 
of  the  problem.  Aft^r  a  period  of  time,  they  will 
necessarily  view  the  problem  from  a  different  point 
of  vantage,  and  hence,  new  relationships  may  appeal. 

The  mysterious  period  of  1  incubation1  that  has  been 
suggested  by  Helmholtz  and  Poincare  does  have  this 
realization.  During  the  period  of  rest,  some  of  the 
extraneous  material  that  was,  perhaps,  blocking 
their  view  nf  the  situation  may  he  forgotten.  With 
the  elimination  of  these  elements,  the  discovery  of  a 
new  key  elanent,  or  the  new  view  from  a  different 
vantage  point  as  the  result  of  a  passage  of  time,  new 
and  fruitful  suggestions  are  more  likely  to  appear(u6). 
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C 14)  In  a  practical  piece  of  research,  ^loshner  has 
emphasized  the  importance  of  children's  everyday  experience  in 
teaching  abstract  concepts  in  Physics.  Researches  of  N  .13  .Weaver 
and  E.N, Madden  have  advanced  tv*  -hn^itions  for  success  for 
problem  solving,  namely,  the  '  presence  of  corresponding  knovlpd- 
ge1  and  the  '  mastery  of  research  operation 1  .ifar  example, 
the  concept  of  weight  involves  weight  for  all  ^odias,  earth's 
pull  and  force.  Open-  ended  questions  were  posed  to  the 
children.  Every  child  could  answer  at  least  a  part  of  the 
problem,  dn  interesting  finding  emerged  that  eighty  per  cpnt 

i 

of  the  subjects  were  of  the  firm  opinion  that  1  bodies  which 
they  had  not  measured  had  no  wights'.  Thus  there  is  direct 
educational  implication  of  the  avove:  the  definition  (weight 
here  )  should  not  he  taught  an^  stressed  too  much  in  science 
teaching  but  on  other  hand,  it  should  stem  from  their  flop  ting 
ideas  (living  practice  )  when  a  given  theme  is  introduced 
in  the  classroom  (Goriachkin,  117) . 

( 15 )  Stendler  is  of  the  opinion  that  superior  intelligence 
does  not  imply*  superior  performance  both  in  linguistic  and 
scientific  fields".  She  emphasizes  the  importance  of  vell- 
structured  childhood  experiences  which  facilitate  learning 
later  on.  She  explores  the  following  hypothesis*  "that  certain 
kinds  of  childhood  experiences  structures  an  individual's 
perceptions  of  the  physical  world,  that  the  percepts  are  stored 
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9s  information  cell  assemblies  in  the  dortex  and  that  the 
neural  reservoir  facilities  the  learning  of  concents  in  the 
physical  science."  Then  she  discusses  the  nature  or  experiences 
that  might  contribute  to  the  building  of  such  a  neural  reservoir. 
She  then  suggests  thp  use  of  teaching  models  that  will  help 
the  elementary  school  pupils  develop  functional  understanding 
and  skills  needed  for  the  physical  science^ll8) . 

(iS)N.Vaidya  investigated  problem  solvinp  in  science 
among  certain  groups  of  adolescent  pupils(l5  +).  The  results 
of  the  study  indicated  that  contrary  to  Piaget’s  view,  the 
adolescent  pupils  do  not  hesitate  to  criticize  data.  Secondly, 
there  is  a  general  tendency  among  adolescent  pupils  to  set  up 
hypotheses  which  they  test  against  the  given  data.  Thirdly, 
a  poor  problem  solver  appears  to  stick  to  one  idea  at  a  time 
stubbornly  and,  later  on,  ceases  to  think  of  alternative 
ideas.  Conseouently,  he  gives  up  the  problem  in  disgust.  Mien 
problems  were  analysed  for  their  mathematical  structure  through 
the  technioUe  of  factor  analysis,  the  following  four  factors 
appeared*  Attainment,  Practical,  Interest  and  Adjustment.  The 
outstanding  conclusion  of  his  study  was  that  rroblam  Solving 
Processes  derived  from  different  prob]pms  as  well  os 
analysed  differentlyC  using  Guttman  Scale)  confirm  and 
support  Piaget  in  principle  (119)*  But,  at  the  same  time,  it 
may  he  added  that  the  study  lacked  hypotheses  as  well  as 
suitable  study  populationU=  60*,  and  N=3l). 
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(l7)  Vijaya  Lakshmi  investigated  the  thought  processes 
of  backward  children(i2  +)  with  special  reference  to  the 
Schemata  of  Combinatorial  Grouping.  She  also  examined  continuit¬ 
ies  and  discontinuities  in  their  thinking  with  the  help  of 
seal  cogram  of  problem-solving  processes.  The  coefficient  of 
fluctuation  came  out  to  be  49,.7,  which  was  on  tbp  high  side, 

But  when  the  various  responses  or  thought-  processes  were  appropr 
-lately  grouped,  the  coefficient  of  fluctuation  camp  out  to 
be  5.6  per  cent,  that  is,  within  acceptable  limits.  This 
showed  that  appropriately  grouped  processes  of  thought  within 
?  restricted'  age-range  constitute  a  Puttman  ^cale(l20).  Using 
Piaget  type  tasks  in  arithmetic,  K.P.Sayal,  concluded  that 
items  relating  to  the  algebraic  symbols  and  the  scheme  of 
proportion  are  hardly  mastered  by  the  11  year  old  children. 
Secondly,  they  are  capable  of  showing  more  thinking  than  they  are 
deemed  to  have  as  judged  by  class  teachers  on  th«ir  achievement 
in  mathematics.  Thirdly,  the  top  group  was  influenced  more  by 
the  form  rather  than  the  content  of  the  problems  in  comparison 
to  the  bottom  group  when  attempt  is  made  intentionally  to 
invite  wrong  answers,  a  finding  consistent  with  Piaget's  ideas. 
Then  he  added* 

Through  auestionnaire  teebnioue,  it  is  not  possible 
to  find  exactly  the  reasons  for  the  errors  incident¬ 
ally  committed  on  thn  problems,  From  indirect 
evidence,  the  reasons  appeared  to  be  the  foil  owing* 
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poor  mathematical  v  cahulary,  failure  to  add ,  subtract, 
multiply  and  divide  exactly,  underdevelopment  of  the 
schema  of  proportion  in  particular,  failure  to  general¬ 
ise  their  thinking  to  algebraic  symbols  and , possibly, 
the  use  of  more  mechanical  ways  of  thinkinr  than 
intellegent  understanding  of  the  pri>blem(l?l) . 


C 18)  Robert  S.Tannenbaum  used  an  entirely  different 


approach,  while  developing  the  Test  of  Science  Processes  ,namej  y, 
Observing,  Comparing,  Classifying,  luantifyinr,  Experimenting , 
Inferring  and  Predicting.  This  study  is  uni  e up  in  Iba  spnse 
that  very  little  is  known  about  the  emergency  of  those, 
processes  at  various  age  levels.  When  the  test  is  looked  ac 
depth,  it  does  not  use  problems  involving  •>  continuous  chain 
of  reasoning,  all  of  the  test  items  being,  of  course, process 
based  and  of  the  multiple  choice  variety.  Moreover,  the 
various  processes  in  relation  to  known  tesvs  useful  for 
interpretation  of  the  same  processes  lack  factorial  evidence. 
Still,  the  author  at  least  appears  to  havp  achieved  the  main 


purpose  of  the  instrument11  'Measurement  of  Progress  towards 
Behavioural  Objectives1 (l2l).  But  it  is  not  known  in  whai 
order  and  at  what  ages  the  various  processes  are  mastered  by 
pupils.  In  contrast  to  this  study,  R.M.Mi&ra,  using  Plage y 
type  tasks,  investigated  the  role  of  hypotheses  formation 
in  solving  problems  inhering  n  continuous  chain  oi  reasoning 
among  X  grade  science  students.  The  main  findings  of  his 
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study  indicated* 

t 

a)  A  given  problem  is  solved  over  a  vide  I. n, range. 

A  lov  I.Q.  pupil  may  solve  tbe  problem  successfully 
whereas  a  high  I.r.  pupil  may  fail  on  it. 

b)  There  is  no  significant  difference  between  the  top 
and  the  bottom  group  in  regard  to  the  pvprage  number 
of  hypotheses  set  up.  It  is  of  interest  to  point  out 
that  the  bottom  group  identified  two  other  variables, 
namely,  the  tension  and  elasticity  of  the  thread 
which  were  not  suggested  by  any  member  nf  the 

top  groups 

c)  Vhen  the  mathematical  structure  of  the  problems  used 
'was  analysed  through  factor  analysis,  th«  following 
five  factors  appeared*  General  Adjustment,  Seeing  the 
Problem  as  a  whole;  Formulating  Hypotheses;  Interest 
in  Generating  difficult  Problems(  whose  answers  they 
do  not  know,  that  is,  posing  such  ouestinns  on  cow 
and  cycle);  and  newness  of  the  problem. 

d)  There  is  k  general  tendency  among  adolescent  pupils 
to  set  up  all  sorts  of  hypotheses  ^ut,  at  the  same 
time,  they  have  aw- fully  failed  to  test  the  various 
hypotheses.  The  mein  findings  here  is  that  their 
minds  have  not  become  truly  experimental  123)  • 

(l9)  This  finding  receives  support  from  a  pappr 
on  Promoting  Intellectual  Development  Through  Science  Teaching 
by  John  W. Renner  &  Anton  E. Lawson.  Using  two  Piaget  tasks 
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0n  the  conservation  of  Volume  and  the  Exclusion  of  Irrelevant 
Variables,  they  found  that  1  out  of  the  population  from  which 
physics  students  are  drawn,  not  many  are  formal  operational' 
as  shown  in  the  table  below'* 

Table  2.1 

Showing  the  number  of  adolescent  pupils  grade-wise 
and  sex-wise  possessing  ability  to  conserve 


volume 

as  well 

as  to  exclude 

variahi  eg . 

S.No.  Grade 

Population 

Conservation 
of  volume. 

Exclusion 

XI 

1. 

N=99 

Male  = 

45 

26 

23 

Female  = 

54 

19 

14 

HI 

Male  = 

50 

34 

20 

N=97 

Feirn  le  = 

47 

8 

16 

lihen  the  same  two  problems  v°re  administered  on  IBS 
college  freshmen,  only  132  and  77  could  show  successfully  the 
conservation  of  volume  and  exclusion  of  variables  behaviours. 
This  shows  that  even  the  majority  of  College-  freshman  have 
not  moved  deeply  into  the  formal  operational  stage  of  thought 

i 

(l24).  In  another  informal  study  on  11  college  freshmen, 

Sharon  Pastian  &  others,  usinr  four  Piaget  adapted  tasks 
(these  were  the  pendulum,  the  inclined  plane,  angle  of 
incidence  and  reflection  and  volume  )  found  that  1  none  of 
the  eleven  subjects  performed  on  the  formal  operational  level'. 
In  other  w?r-ts,  this  meant  that  they  found  logical  experiment¬ 
ation  difficult.  Secondly,  there  did  not  exist  any  significant 

A 

7 

it 
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correlfltion  between  scores  on  Piaget  tasks  and  th e  oth^r 
outside  variables  like  standard  achievement  test  scores? 
current  grade  point  average  scores^  predicted  erade  averare 
scores;  and  bigb  school  percentiles.  Thirdly,  scores  on  Piaget 
type  tasks  were  least  influenced  by  sex,  age,  and  major  area 
of  study,  Why?  The  reason  could  be  that  approach  to  the 
courses  which  they  had  studied  was  least  inquiry  cpntred(lPS) , 
John  Vi. Renner  &  Anton  E. Lawson  remark  (  in  the  contest  of 
Science  Curriculum  Improvement  Study  Project  under  the 
guidance  of  Professor  Robert  Karplus)i 

Our  research  has  shown  us  that  the  lpvel  of  thought 
of  junior  high  school  students  and  college  freshmen 
can  be  changed  by  providing  them  innuiry  centred 
experiences  in  science,  lie  believe  that  the  principal 
reason  our  research  has  shown  an  increase  in  the  theucht 
levels  of  students  is  because  we  accepted  that  most 
of  them  participating  experiments  were  concrete 
operational*  That  souarely  put  upon  us  the  responsibility 
for  providing  concrete  experiences  with  the  objects  and 
ideas  of  the  discipline.  These  students  were  involved 
in  actually  creating  some  knowledge  of  their  very  own* 

Vie  know  that  it  was  the  first  time  some  of  them 
had  been  given  that  opportunity.  We  believp  that 
actual  involvement  with  the  materials  and  ideas  of 
science  and  being  allowed  to  find  out  something  for 
th am selves  accounts  for  movement  toward  and  into 
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formal  thought  which  ye  found. 

. This  teacher  is  not  a  teller,  he  is  a  director 

of  learning.  Traditional  teaching  methods  embrace  the 
notions  that  (a)  teachinp  of  telling,  (h) memorization 
is  learning,  and  (c)  being  able  to  repeat  something 
on  an  examination  is  evidence  of  understanding . . .thro 
points  are  the  antithesis  of  inquiry...  The 
development  of  formal  thought  must  became  the  focus 
of  attention  of  every  teacher  in  the  country. . . Ine 
central  role  of  the  school  must  be  to  teach 
children  with  form  not  objects-  in  puber  words,  to 
move- students  into  the  stage  of  formal  op«raUnii?u 
thoupht.  Science  *  as  thr  structure  to  enhance 
greatly  the  achievement  of  this  objective.  We  must 
no-'  blow  our  chances  to  make  a  maximum  contributing 
to  education  in  general  and  education  in  science  in 
particular!  Let  us  establish  an  enviornment  in  our 
classrooms  that  encourages  and  promotes  formal 
thoupht( 124) . 

It  is  a  grand  hypothesis  which  needs  to  he  testeq 
under  as  many  diverse  conditions  as  feasible,  in  another 
interesting  study,  using  the  well  known  pendulum  on  a  very 
wide  age  group  10-50  years,  Kohlherp  and  filligan  reported 
that  a  1  large  percentage  of  the  adolescent  population  if  un 
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formal  oerational',  The  results  obtained  by  than  were". 

Table  2.2 

Showing  the  percentage  of  adolescent  population 
able  to  reason  formally  in  various  age  groups. 


S.No. 

age  group  in  years 

Percentage 

1. 

10,15 

45 

2. 

16-20 

53 

3. 

21-30 

65 

4. 

45-50 

57 

It  appears  that  adolescents  are  not  making  full  use 
of  their  1  talents  and  tools',  this  percentage  being  ouite 
high  even  within  the  age  group  16-20  years(l26). 


(20)  Vi.F.irchenhold  investigated  the  concept  of 

'potential,  electrostatic  and  gravitational,  including 

related  concepts  such  as  work  done  and  energy'  as  hpld  r>v 

a  group  of  sixth  formers  in  the  age  group  16-19  years  in  the 

north  of  Bigland.  Twenty  five  tasks  were  designed  which  teateu 

their  understanding  through  a  series  of  theoretical  end 

practical  situations  in  the  above  mentioned  areas  in  physics. 

These  pupils  not  only  exhibited  limited  understanding  but 

also  misunderstandings  which,  in  a  way,  reflected  their 

difficulties  in  grasping  these  concepts  at  advanced  level. 

Wien  results  were  factor  analysed,  using  Hotelling  method, 

\ 

a  strong  intellectual/  educational  component  appeared  while 
'V primp*  rotation  isolated  two  factors  containing  tasks 
associated  with  potential  and  work  done  respective!^  127) . 
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(21)  Robert  Eugene  Norton,  attempted  to  assess 
Children's  ability  to  Solve  Problems  in  Science  developmental] y 
using1  A  test(  T*S.P«  Tab  Science  Puzzler)  on  adolescent 
pupils  studying  in  grades  four  to  six.  He  invest! rated 
relationships  between  problem  solving  ability  in  one  hand 
?nd  other  variables  like  previous  science  knowledge;  l.Q, , 
ape  and  reading  ability;  and  selected  cognitive  factors  of 
intelligence.  Main  findings  of  this  study  .indicated: 

(i)  Problem  solving  performance  is  related  to  previous 
knowledge,  a  finding  consistent  with  Weiinck  on  a 
higher  age  group. 

(il)  Although  the  selected  cognitive  factors  are  not 
related  to  total  problem  solving  performance, 
flexibility  and  speed  of  closure  and  reasoning 
are  related  to  the  problem-  solving  subtasks, 
problem  orientation,  problem  solution  and  data 
analysis. 

(iii)  Based  on  the  correlation  between  prob] pm-snlving 
performance  and  I.q. ,  age  and  reading  ability,  no 
evidence  was  fourid  to  support  a  relationship 
between  problem-solving,  1.6.  and  reading  ability. 

(iv)  Chronological  age  appears  to  be  related  tn  problem 

i 

solving  in  certain  areas(l28). 
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(22)  It  is  possible  to  see  the  same  problem  in  a 
different  context  by  making  use  of  objective  tests  in  which 
reliant  is  pieced  on  the  initial  answers  which  are  then  sub¬ 
jected  to  advanced  statistical  analysis,  (i  iP^d  in  this 
direction  has  been  given  by  STEP  (  Sequential  Tests  of 
Educational  Progress  )  which  needs  mentioning  for  its 
objectives  according  to  the  publisher  are  to  measure  several 
skills s  picking  up  the  problem,  sharp  formulation  of  the 
problem  hypothesizing,  designing  experiments,  interpreting 
data  (also  conflicting),  developing  objective  procedures, 
evaluating  evidence  critically,  using  symbols  and  written 
materials,  and  their  interpretations.  Consider  the  following 
problem* 

Situation.  You  are  the  engineer  directing  a  new  dam 
project  on  a  certain  river.  You  have  team  of 
scientists,  i.e.  biologists,  chemists,  geologists, 
froterologists,  and  physicists  in  assistance  on  the 
project.  You  have  to  locate  the  dam  in  the  best 
position  and  arrange  for  the  hydro-electric  power 
and  the  irrigation  of  the  surrounding  district  which 
is  a  semi-arid  zone  region.  Thr-  water  level  is 
to  say  300  feet  above  the  river. 

Subject  matter  area  -  Geology 

Ability  -  To  identify  and  define  a 

scientific  problem. 
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On  the  following 5  the  most  important  problem  requiring  your 
attention  would  be*. 

(a)  To  find  the  point  whore  the  river  hanks  come 
closest  top  other. 

(b)  To  find  the  point  where  the  largest  and  deepest  lake 
could  be  built  up  behind  the  dam. 

(c)  To  investigate  the  characteristics  and  structure  of 
the  rocks  underneath  the  river  bed  &  along  the  hanks. 

(d)  To  determine  the  least  amount  of  inhabited  land  that 
would  he  flooded!  129) , 

Like  line  spectrum,  children’s  thinkinr  is  tested 
ability  wise  hut,  at  the  same  time,  a  specific  suggestion 
of  value  has  been  made  by  Gupta  in  another  study  when  h°  says; 

It  may  he  possible  to  conduct  researches  on 
the  mutual  relationship  of  purely  factual  and 
tests  1  requiring  the  understanding  and  application, 
with  both  types  based  on  identical  subject  matter. 

1  high  correlation  may  moan  that  the  tests  of  the 
latter  variety  should  bf  preferred  because  of  their 
desirable  influence  on  teaching  and  learning  habits , 
whereas  a  low  correlation  may  mean  the  desirability 
nf  bpth  the  types  with  suitable  weightings.  However 
caution  may  have  to  he  exercised  in  generalizing  any 
relationship  discovered  in  small  experiments  because 
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there  are  other  variables  also,  for  instance, 
differences  in  the  teaching  practices  noticeable  in 
different  schools,  and  so  on,  which  may  effect  the 
result  to  an  appreciable  extent(l30). 

Inquiry  Training 

It  is  necessary  to  refer  to  Inouiry  approach  in 
science  teaching  in  passing.  J .J .  Schwab  has  aptly  remarked 

that  the  'Problem  now  fpcinr  teacher  of  science  is  no 

\ 

reblooming  of  a  perennial'  but  it  is  a  '  mutant,-  new  in  so 
great  a  degree  as  to  amount  to  a  difference  in  kind*.  He 
distinguished  two  aspects  of  scientific  inouiries, namely, 
stable  and  fluid,  the  latter  aspect  relating  to  science  in 
the  '  making  1  in  which  even  the  very  principles  of  inouiry 
remain  suspect(l3l) .  It  is  not  only  that  it  is  the  teacher 

t 

who  talks  too  much  in  the  classroom  hut  also  it  is  again  he 
who  also  asks  questions  about  97  per  cent  of  the  tima.  Is 
children  move  up  in  the  respective  higher  grades,  this 
very  teacher  behaviour  results  Hfla  their  becoming  less 
empirical.  In  other  words,  they,  instead  of  trusting  their 
own  concepts,  begin  to  accept  external  authority  in  an 
unreflective  manner(l32) .  lhe  Illinois  Studios  in  Inouiry 
iraining  Project  under  the  guidance  of  J. Richard  Sqchman 
began  in  1957  and  identified  over  the  years  the  following 
ideal  conditions  for  developing  inouiry  skills  among 


j_! p  nt^ry  schr,pl  children:  focus  for  attention*,  freedom 
(external  and  internal);  and  responsive  environment  in  the 
words  of  O.K.Moore.  Elementary  school  children  are  exposed  to 
discrepant  events  which  by  their  very  nature  compel  them  to 
analyse,  for  example,  the  erratic  behaviour  of  a  bimetal  blade 
on  heating"  and  cooling7.  Films  were  made  in  ouite  a  few  school 
subjects  like  physics,  biology  and  economics.  They  wprp  forced 
through  these  episodes  containing  discrepant  events  with  the 
aid  of  yes-no  Questions  to  seek  their  own  explanations ,  Learn- 
is  thus  enabled  to  direct  and  control  his  own  learning.  Suehmni 
regarded  inouiry  as  a  '  Process  of  Discovery'  comprising  the 
following  four  phases s  searching,  data  processing, discovery 
and  verification  with  a  view  to  investigate  several  causal 
relations.  Ising  other  outside  variables  including  known, 
tests  and  scores  on  inouiry  and  suH°cting  the  data  to 
factor  analysis,  the  following  thrpe  factors  relevant 
to  success  in  inouiry  appeared s 

(a)  Impulsivity  factors  the  capacity  to  leave  beyond 
data  to  generate  abstractions,  ^ero  in  on. 

(b)  Cognitive  Controls  the  ability  to  handle  and  manipulet 
data . 

(c)  Autonomy.  The  second  is  related  t"  this  because 
for  if  you  never  leave  the  data,  you  will  npver 
construct  the  data(l32). 
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Inquiry  into  science  teaching  is  a  never  ending  process 
until  the  dead  ,nd  arrives 5  and  it  has  to  he  shown  so.  'Ren 
Strasser  has  shifted  the  focus  of  inquiry  on  teach prs  rather 
than  pupil  behaviour,  another  interesting  research  tjpestinn 

( 132)  •  Uphoretta  Fish,  on  the  other  hand,  shifts  the  same  on 
alternative  methods  of  inquiry,  thus,  giving  three  different 
meanings  to  the  term  Inquiry(  132) .  Le  Von  Blazer  makps  out  a 
strong  case  for  developing  inquiry  skills  as  onp  of  the  most 
important  outcomes  of  instruction  in  biology,  F?  thus  supports 
J.J.Schwah,  inderson  and  Robert  Gagne1  for  it  provides 
opportunities  for  scientific  thinking,  igain  he  quotes  Gagne1 
who  sums  up  various  writers  on  inouiry,  "  I  judge  them  tq  moan, 
that  it  is  a  set  of  activities  characterized  by  a  prnMem 
solving  approach  of  which  each  newly  encountered  phenomenon 
becomes  a  challenge  for  thinking"  (132).  John  F.Voodhurn 

in  Discover  and  Describe  stresses  the  investigative  arrrnsch 
to  science  teaching  by  presenting  puzzling  events  or  situations 
to  children  which  intentionally1  offend  1  their  senses. 
rihe  observable  cognitive  conflicts  provide  a  1  realistic 
visible  format  easily  communicable  between  student  and  teacher1 

(133) .  Using  programmed  materials,  Robert  M.Oltnn  and  his 
co-workers,  tried  to  assess  the  extent  tn  which1  specified 
productive  thinking  abilities,  can  be  taught  to  elementary 
school  children1.  Being  a  comprehensive  project,  tbpy  raised 
the  following  additional  ouestions  s- 

(a)  ire  some  productive  thinking  skills  more 
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am enable  to  instruction  than  others? 

(h)Can  productive  thinkinp  skills  he  learned 
hy  children  of  all  I.r.  lovels  ?. 

(c)Ho^  ere  productive  thinking*  skills  affected 

„ty  a  classroom  environment  judped  to  facilitate 
creative  expression? 


The  main  findinps  indicated  that  use  of  programmed 
terials''  led  to  an  increase  in  the  love]  of  productive 
thinkinp  in  this  larpe  and  representative  proup  of  fifth 
grade  students"  (N=704)  at  three  levels  of  I,°.  included 
in  the  study.  However,  the  extent  of  penoralitv  of  training 


was  limited,  the  main  reason  heinp  the  kin*  of  proems  rathor 
than  the  kind  of  performance  mea^ret,  Sacoudiy^oih 

the  experimental  and  control  pmup?  demonstrated  on  demand 


simple  cognitive  skills,  training  heinr  inessential,  The 
latter,  however,  hardly  use  them  in  their  day  to  day  work. 

The  complex  tasks,  on  the  other  hand,  necessitate  the  use 
of  advanced  skills  which  were  not  yet  available  hut  could 
he  developed  in  traininp  sessions.  Specifically  speakinp, 
contrary  to  the  findinps  of  Covington  an*  Crutchfi eld (1965 ) , 
there  does  occur  a  gradual  increase  ciuantitatii  ely  a& 
practice  trials  traininp  sessions  increase.  The  inlo  of 
facilitatinp  environment  was  also  found  ineffective  at 
the  end  of  the  project  because  the  1  treatment  was  particularly 
effective  with  students  in  non-facilitatinr  environments. 
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girls  were  found  superior  to  boys  on  all  types  of  problems, 
is  research  problems,  they  have  suggested  tn  re-pxamine  the  same 
problems  with  which  they  started  by  determining  the  presence  or 
absence  of  cognitive  skills  at  various  ape  levels,  finding  skills 
amenable  to  practice  in  contrast  to  training  or  instruction 
and  the  quality  as  well  as  quantity  of  training  sessions(l34) . 

In  another  restricted  study  on'  Hypotheses  Formation 
can  be  Taught,”  Mary  hllen  fulnn ,  using  twelve  film  lo^ps  of 
12  minutes  duration  each,  the  schumanian  way,  showed  that 

i 

both  urban  and  suburban  children  produced  statistically 
significant  improvement  in  ability  to  hypothesize1 ,  It  is  of 
interest  to  mention  that  the  training  comprised  better  recog¬ 
nition  of  the  problem,  distinction  between  empirical  and  non 
empirical  based  statement,  observation  of  properties  or  behavi 
-ours  of  objects  in  the  lc*  films,  drawing  of  inferences, 
determination  of  empirical  relations  between  observed  and 
inferred  variables  and  experiments  for  testinr  hypo  theses  ( VV5) . 
She  thus  confirmed  the  earlier  finding  of  Richard  C.'.ndersnn 
that  training  sessions  did  help  even  the  first  graders  on 
transfer  tasks.  These  first  graders  constituting  the  one 
top  thirds  on  the  California  Test  of  Mental  Maturity,  however, 
failed  to  show  superior  performance  on  tha  pandulum  and  thp 
chemical  problems.  Sex  also  did  not  play  any  significant  role 
( X36) .  Through  variable  teaching  techniques,  it  is  possible 
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tn  teach  facts  and  concepts  of  astronomy  to  twn  groups  coll  ape 
freshmen  with'  little  effect  on  the  students'  understanding 
about  science  as  measure!  by  TGIS(l37).  Maureen  *..Pietz 
and  Kenneth  D. George  attempted  to  develop  a  reliable  and  valid 
tool  for  measuring  the  problem  solving  skills  of  children 
in  grades  one,  two  and  three t  These  wpre?  recognition, 
understanding  of  scientific  principles  necessary  for’ the 
solution  of  the  problem,  collection  of  data  and  handling, 
if-  then  statements(l38) .  But  the  study  fails  to  answer 
tbe  basic  question.  For  example,  consider  the  following 
two  studies  as  well. 

David  P  .Butts  and  Howard  L. Jones  in  an.. other  earlier 
study  on'  ,Inouiry  Training  and  problem  Solving  Skill  in 
Elementary  School  Children'  developed  an  inouiry  training 
programme  as  suggested  by  Suchman  whose  outcomes  could  he 
measured  by  an  instrument  especially  developed  for  this 
purpose,  namely,  Tab  Inventory  of  Fcience  Processps(TISP) . 

1  child  incuiring  into  a  problem  shows  the  following 
behaviours",  searching,  processing  data,  discovering, 
verifying  and  applying  concepts  to  new  situations.  Thay 
intended  to  investigate  the  effpets  of  training  sessions  on 
the  problem  solving  behaviours  of  children  as  well  as  thp 
r^ie  of  outside  variables  lik^  intelligence,  spx,  chronoloeical 
age  and  factual  knowledge  in  changed  problem  solving 
behaviour  consequent  of  the  instruction.  Ihey  also  examined 


-135- 

vhether  inquiry  training  lei  to  meaningful  concept  . 
development,  using  sixth  grade  studentsC  N-io6)  and  inquiry 
sessions  extending  over  three  weeks  daily,  the  main  finding 
indicated  that  when  exposed  to  guidance,  thPre  resulted 
enhanced  problem  solving  behaviour.  Secondly,  changes  in 
problem  solving  behaviour  were  insignificantly  related  with 
tested  intelligence,  chronological  age,  sex  and  factual 
scientific  knowledge  when  compared  with  the  control  group, 
the  ahnvr  mentioned  variables  did  not  aprear  to  play  signi¬ 
ficant  role  while  drawing  benefit  from  inquiry  training. 

Th en  th p y  r em a rke  d  aptly: 

Much  discussion  has  been  given  t"  the  relationship 
between  meaningful  concept  development  and  inquiry, 
lhe  results  of  this  study  do  not  support  the  assertion 
that  meaningful  concept  development  results  from 
inquiry  training.  Children  who  were  successful 
problem  solvers  on  USP  were  not  able  to  apply  the 
concept  to  a  different  situation,  whv  9  Is  the 
application  of  a  concept  to  p  different  situation 
an  adequate  criterion  far  meaningful  concept 
development?  Ware  the  situations'  ton  different! 
fnr  the  child  to  see  the  relationship 

At  the  same  time  it  is  also  necessarv  to  determine 
why  a  group  of  children  fails  to  show  changes  in  problem 
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solving  behaviour  and  relate  them  to  their  personality  make¬ 
up,  Robert  E»Yager  and  John  W.  Wick  do  support  that  certain 
phases  of  pupil  outcomes  are  definitely  the  result  of  varied 
intentional  teaching  strategies  hut,  at  the  same  time,  they 
provide  the  following  disturbing  conclusion  that  therp  is  no 
significant  difference  in  the  mastery  of  the  major  concepts 
and  facts  of  hiologj  (as  measured  by  the  Neslson  niology 
Test)  by  the  students  among  the  three  emphases  used  hy  the 
teachers  of  the  study(l40).  In  His  writinrs,  J. 3. Bruner 
has  talked  of  discovery,  structure,  early  readiness  and 
intuitive  thinking.  He  gives  a  clarion  call  for  discovering 
imaginative  modes  of  inouiry  among  children  so  that  each  child 
is  ’  capable  of  going  heyond  the  cultural  ways 'of  his  Social 
world,  able  to  innovate,  in  however,  modest  a  way* 
so  that  he  can  create  an  interior  culture  of  his  own1 .  fFVr 
whatevrr  the  art1,  he  says,  ‘  the  science,  the  literature,  the 
history,  and  geography  of  a  culture,  each  man  must  be  bis 
own  artist,  his  own  scientist,  his  own  historian,  his  own 
navigator1  C l4i) .  He  is  nearer  to  Plato  as  wpII  as  to  Piaget 
for  his  learning  by  discovery  is  tied  to  their  theoretical 
melange-1  an  environmentally  dynamic  version  of  contemporary 
developmental  theory  in  conjunction  with  a  twentieth  eentnrr 
f&rm  of  classical  relational! sm’  (  bee  S.Shulmsn) ,  P.F. Skinner, 
Robert  M.G-igne1  and  David  iusubel  take  the  opposite 
view  (l4l).  Each  of  them  takes  a  restricted  view  of  learning, 
at  least,  at  the  starting  point,  bit  later,  it  becomes 
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g  case  of  learning  hierarchies:  guided  learning,  and  reception 
learning.  While  reviewing  researches  on  discovery,  Misuse] 
appears  to  state  the  following  conclusion,  a  sort  of  education 
-al  disaster: 

(a)  That  most  nf  the  articles  most  commonly  cited 

j 

in  the  literature  as  reporting  results  supportive 
nf  discovery  technioues  actually  report  no 
research  findings  whatsoever,  hut  consist  mainly 
of  theoretical  discussion,  assertion  and 

•  conjecture;  of  descriptions,  of  axis  tine 

programmes  utilizing  discovery  mrthods ,  and  of 
enthusiastic  hut  wholly  subjective  testimonials 
regarding  the  efficiency  of  discovery  approaches. 

(b)  That  most  of  the  reasonable  well-controlled 
studies  report  negative  findings. 

(c)  That  most  studies  reporting  positive  findings 
fail  to  control  other  significant  variables 

or  employ  question  able  tecbnioUe  of  statistical 
analysis.  Thus  actual  examination  of  the  research 
literature  all  egedly  supportive  of  learning  • 
hy  discovery  reveals  that  valid  evidence  of 
this  nature  is  virtually  non-existent.  It 
appears  that  various  enthusiasts  of  the  discovery 
have  been  supporting  each  other  research  ’•  ° 

bv  taking  in  each  other's  laundry,  so  to  sppak, 
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thot  is,  by  citinp.each  other's  opinions  and 
assertions  as  evidence  and  by  generalizing  wilUy 
from  equivocal  and  even  negative  findinrs(142h 

Instead  ,  to*  provide  ideational  scaffolding’ , he 
gives  the  concept  of  Organizers  which  in  thair  different  forms 
try  to  close  the  pap  between  that  the  pupil  knows  and  what  he 
is  expected  to  know  before  he  can  master  the  task  at  hand.  Fe 
thus  restores  the  threatened  status  of  the  teacher  in  his 
scheme  of  learning l42) .  Repardinp  accelerated  learning,  it  is 
of  interest  to  refer  to  the  founding  of  Project**  Fead  Start  in 
U.S.A.  in  196 5*  Qipelmann  and  Bereiter  have  reported  startlirp 
successes  with  their  slum  children,  for  example,  not  only,  they 
can  speak  complete  sentences,  solve  simple  arithmetical  proKI erna 
read  words  and  learninp  their  spellinp  "but  also  have  registered 
increase  in  their  intelligence .  There  arc  negative  reports  as 
well,  for  example,  they  are  most  of  the  time1  tense,  friphtenr ‘ 
and  respond  automatically1 (143).  Barbara  Fiber, hare,  remarks 
that  the  1  method  thrnuph  its  effects  on  attitude  and  therefore 
on  motivation,  becomes  a  secondary  determinant  of  how  far  thp 
oripinel  learninp  poal  will  he  realized'  (l43).  Hera,  neither 
scrambled  textbooks  nor  the  high  soundinp  educational  technology 
like  the  Computer  Insisted  Instruction  will  he  of  use  if  used 
indiscriminately,  for  it  may  well  kill  curiosity,  interest  and 
individuality  by  '  making  all  men  alike  and  not  necessarily  alii; 
in  nice  ways' (i43),  Piaget  is  here  conservative  when  hp  Says: 
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We  know  that  it  takes  nine  to  twelve  months  before 
babies  develop  the  notion  that  an  object  is  still 
there  even  when  a  screen  is  placed  in  front  of  it,  , 
Now  kittens  go  through  the  same  stages  as  children, 
all  the  same  stages,  but  they  do  it>in  three  months- 
so  they  are  six  months  a-hpad  of  babips.  Is  this 
an  advantage  or  is  not  it?  We  can  certainly  see 
our  answer  in  one  sense.  The  kitten  is  not  going 
to  go  much  further.  The  child  has  tak pn  longer, 
but  he  is  capable  of  going  further,  so  it  se^ms  to 
be  that  the  nine  months  probably  were  not  for 
r d thing. 

It  is  probably  possible  to  accelerate,  but, maximal 
acceleration  is  not  desirable.  There  seems  to  be 
an  optimal  timp.  What,  this  optimal  time  i's  will 
surely  depend  upon  each  individual  and  on  the 
subject  matter.  We  still  need  a  great  deal  of 
research  to  know  what  the  optimal  time  would  be (144) 

It  is  a  million  dollar  American  Question,  empirical 
experimental  in  nature  whose  research  answer  will  illuminate 
Piaget’s  invariant  clockwork  of  the  order  over  the  years. 
According  to  Lee  S.Shulman,  we  have  not  yet  exhausted  fully 
the  various  creative  approaches  leading  to  the  solution 
of  this  problem  of  cognitive  acceleration  for  we  have  at  the 
moment  ’access  only  to  opinions  and  personal  prejudices '(l4l) . 
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It  is  of  passing  interest  to  refer  to  the  study  on  the 
Aevelopment  algebraic  concepts  among  pupils  studying  a't  the 
junior  secondary  stage  in  relation  to  outside  variables  like 
levels  of  intelligence,  sex  end  prades  byJ.N.Joshi.  Fe 
standardized  on  algebraic  concept  test  in  Hindi  containinp 
seven  categories  like  generalized  numbers,  directed  number, 
stations,  parentheses,  substitutions,  exponents  and  graphs. 

His  findings  indicated  that  all  the  broad  categories  except 
the  one  on  directed  number  developed  from  grade  to  grade. 

Secondly  superior  intelligence  is  necessary  for  tbe  formation 
of  algebraic  concepts.  Thirdly,  boys  have  a  ’tendency  to  excel 
girls  in  the  understanding  of  algebraic  concpptsll^) .  In 
another  eaually  interesting  and  novel  study  on  tonlysinr  test 
Responses  with  symbolic  logic,  Gary  R. Smith  attempted  to  assess 
pupils'  success  in  understanding  certain  concerts  of  light 
with  the  help  of  multiple  choice  test  items.  He  made  detailed 
as  well  as  distinct  element- analysis  of  question  and  answer 
for  testing  pupil  understanding  on  both.  \  fortran  programme 
was  written  which  would  indicate  the  network  of  correct  and 
incorrect  responses.  Twenty  deductions  wore  derived  from 
five  propositions.  This  approach  has  limited  utility  for  diffi¬ 
culties  lay  in  arbitrary  allotment  of  symbols,  the  very 
designation  of  the  class,  confusion  between  symbolic  proposition 
and  unique  statement  of  item  proposition  and  omnibus  nature 
of  the  testC 146) . 


-141- 


3.  Overall  ^Valuation  and 
The  Scope  of  the  Problem 

'lfter  having  surveyed  the  field  of  human  thinking  with 
special  reference  to  reasoning,  concept  formation,  problem 
solving  and  school  science  education,  it  is  now  necessary  to 
h?ve  another  close  look  at  the  survey  with  a  view  to  pose  the 
present  problem  and  state  its  scope.  Science  in  its  forward 
march  does  not  pose  impossible  problems.  Psycholory,  in  our 
times,  also  claims  scientific  status.  Tbnrefore,  like  science, 
it  must  also  pose  its  problems  in  their  solvable  forms  for 
generating  new  objective  knowledge.  It  is  easier  Said  than 
done  for  several  variables  intervene  and,  make  in  turn,  the 
investigation  of  psychological  problem  becomes  very  difficult 
as  is  shown  by  the  survey.  Still,  the  findings  of  the  various 
general  as  well  as  specific  studies  undertakes  in  different 
contexts  not  only  within  a  given  paradigm  but  als"  across 
the  various  ones,  when  consolidated,  indicate! 

(a)  Thinking  is  multi-faceted  in  character.  Its  investi¬ 
gation,  particularly  speaking,  of  hiphpr  cognitive  processes 
is  cnnsidered  to  be  a  complex  task.  In  our  times,  it  ought 
to  be  the  main  job  of  the  second  psychological  revolution  t n 
tackle  successfully  the  various  attendant  problems,  however, 
small  they  may  he(l47).  The  present  survey  reports  several 
such  studies  against  several  theoretical  standpoints  undertake 
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with  this  objective  in  mind  which  attempt  to  make  this  eomplex 
problem  a  bit  more  transluscent. 

C t> )  To  facilitate  this,  thinking  need  no  longer  remain  a 
'phost'  like  activity.  is  a  first  step,  it  is  essential  to 
short-circuit  several  definitional  complexities  if  any  worth¬ 
while  progress  is  to  be  made  at  all.  To  illustrate,  even  a 
restricted  field  like  problem  solving  has  been  invpstirated  in 
the  past  under  different  heads.  To  surmount  this  problem, 
thinkinr  in  this  study  is  regarded  as  a  skill.  Secondly, 
problem  is  defined  as  a  task  oriented  situation  having  a  clear 
*  ut  solution  with  a  view  to  facilitate  the  study  of  thinking 
processes . 

(c)  The  survey  clearly  shows  that  it  is  theoretically 

\ 

possible  to  investigate  any  cognitive  prohlrm  relating  to  any 
one  of  the  following  paradigms5  S-1  theories,  Gapn'e's  view¬ 
point,  phenomenological  theory,  factor  analytic  approach, 
information  processing,  accelerated  learning,  Gestalt  psycho¬ 
logy  and  the  Geneva  school.  It  is  not  implied  at  all  that  one 
frame  of  reference  is  superior  to  another  for,  after  all,  it 
is  finally  a  matter  of  individual  choice  in  which  attempt 
is  made  to  catch  the  fish  rather  than  seek  specialization  in 
the  art  of  angling.  This  choice,  again,  is  dependent  upon 
the  aims  and  obj  ect-lvrsjof  investigation,  the  nature  of  the 
very  investigation,  extent  of  controlled  experimentation 
actually  available  and  the  physical  facilities  for  carrying 
it  out.  , 
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Ihe  present  stu^y  draws  Its  inspiration  from  Gestalt 
psycholory,  Geneva  School  nnd  the  factor  analytic  approach. 

Secondly,  it  g°es  a  hit  ahead,  for  in  comparison  to  other 
workers  in  the  field,  it  uses  several  problems  having  scientific 
flavour  hut,  at  the  same  time,  each  inhering  a  continuous 
chain  of  reasoning •  Thirdly,  the  Varied  problem  solving  processes 
evoked  during  prcble-mi  solving,  largely  sppakinp1,  possess  clear 
cut  solutions  which,  in  turn,  can  he  reclassifed  oi*  rpgrouped 
with  definite  advance  hypotheses  in  mind.  In  Summary,  a  promis¬ 
ing  line  of  inquiry  of  this  nature  is  just  perceptible  in  the 
area  of  thinking  or  problem  solving.  Ihe  prrsent  problem  not 
yet  tackled,  is  one  among  many,  available  in  this  area. 

(d)  To  pinpoint,  the  present  study  Investigates  certain 

aspects  of  thinking  through  the  medi'jn  of  problem  solving 

among  science  students  of  adolescent  age  who  were  matched  on 

two  variables,  namely,  intelligence  as  well  as  socio-economics 

status,  khpn  seen  by  exclusion,  the  following  problems,  of 

course,  important  receive  little  attention  in  this  study: 

(i)  Problems  relating  to  creativity  variables . 

(iii  Role  of  situational  variables 
(iii)  Concepts  formation  as  well  as  attainment. 

(ivj  Predictive  studies. 

(v)  Acceleration  studies., 

(e)  In  continuation,  these  problems  can't  be  ignored  for  a 
long  time.  The  survey  clearly  makes  out  a  case  fnr  investigating 
some  of  these  general  problems  urgently.  A  few  examples  of  such 
problems  having  s  ,me  sort  of  association  with  our  study  are  cited> 
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below*- 

(i)  4t  what  age  do  children  begin  to  manifest  formal 
reasoning?  What  factors  favour  its  early  emergence9 
'It  what  age  do  the  adolescent  pupils  develop  firm 
urge  for  experimental  verification? 

(ii)  What  variables  determine  vast  individual  differences 
in  thinking?  It  is  suspected  that  these  variables 
are*  intelligence,  individual  abilities , personality- 
traits,  task  characteristics  and  varied  instructional 
methodology* 

(iii)  Do  sex  Sifferences  exist  in  thinking  at  various  age 
levels?  If  so,  why?  're  they  genetically  determined9 

(iv)  What  exactly  is  the  relationship  between  concept 
formation  and  its  application? 

(v)  Why  children  fail  to  verbalize  their  concepts  when 
they  had,  in  fact,  understood  them?  Is  a  correct 
test  response  given  over  a  wide  I range  not  only 
within  individual  grades  but  also  across  the  various 
grades?  Up  to  what  extent  can  a  given  concept  be 
down  graded?  Finally,  do  laws  for  down-grading 
concepts  exist? 

Cvl)  What  is  the  role  of  hittts  and  cues  in  the  teaching 
learning  process?  Under  what  conditions  do  they 
really  become  effective? 
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(vii) 


tviii) 


(ix) 


(x) 


Does  thinking  develop  in  stapes1?  Do  all  the  children 
pn  through  the  same  stages'?  Particularly  speaking, 
f\n  the  thinking  processes  develop  uni  dimension  ally9 
How  to  test  this  grand  hypothesis'? 
khat  kinds  of  thinking  processes  does  tho  training 
under  experimental  conditions  generate*?  ire  they 
really  chips  of  the  same  block  nr  different  Mocks9 
Under  what  specific  conditions  does  learning  take 
place  maximally?  alternatively,  under  what  conditions 
do  the  acquired  concepts  really  become  disposable 
or  acquire1  measures  of  genera lity'*? 
lastly,  what  is  the  relationship  between  intelligence 
and  the  varied  Pi  action  concepts'? 


It  is  a  long  shopping  list  in  which  problems  overlap. 
The  present  study,  while  investigating  thinking ,  takes  into 
account  intelligence,  grades,  adjustment  and  the  immediate 
test  reactions  to  the  problems  on  presentation. 


4,Concluding  Statement 

4  major  shift  in  thinking  is  apparent.  It  converges 
on  specificity  in  the  formulation  and  reformulation  of  problems 
more  and  more  productively  in  the  phraseology  of  Destalt 
psychology.  This  point  of  view  or  approach  to  the  problem 
facilities  studying  experimentally  the  varied  processes  of 
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thinking  which  lead  to  the  development  of  understanding, 
gen r rail zation ,  discrimination,  concept  development  and 
attainment.  This  initial  spin  off  gain  is  not  easily  seized 
because,  as  already  mentioned,  it  is  easier  Said  than  done. 

Die  main  reason  appears  to  he  that  the  researchers,  on  the 
one  hand,  and  the  practitioners,  on  the  other  hand,  both 
placed  in  different  settings,  do  not  necessarily  ask  the  samp 
Question.  These  split  Questions  are  hound  to  aprear  in  the 
business  of  any  science,  psychology  heinp  no  exception.  It 
is  then  not  a  case  of  despair,  for  thp  solution  to  the  problem 
then  lies  in  considering  the  two  problems  separately  as  is 
frequently  done  in  the  case  of  certain  anomalies  in  scipnce. 
However,  when  answers  to  the  split  Questions  ara  mastered 
successfully,  one  after  another,  the  whole  field  over  the 
years  becomes  auite  explosive.  The  area  nf  creativity  is  a 

Pnse  in  point.  Thus  are  answered  the  most  fundamental 

« 

Questions  in  science.  The  basic  problem  bore  is  to  relate  the 
most  powerful  concepts  of  science  to  the  intellectual 
development  of  children.  The  psychological  structure  of  any 
school  subject  depends  upon  the  answer  to  this  basic  problem. 
The  present  study  is  an  attempt  in  that  direction. 

lastly,  whereas  the  whole  area  is  full  of  problems, 
the  latter  now  lie  more  in  the  zoo  rather  than  in  the  jungle. 
Thanks  to  the  recent  research  efforts  of  'lusubel ,  Bartlett 
Bruner,  Unveil,  Gagne,  Guilford,  Hans  Furth,  Humphrey, 
Inh«=lder,  Lovell,  Lunzer,  Peel,  Piaget,  Schwab,  Skinner, 
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SachrUBn 9  Vernon  and  Wallace,  a  few  amonp  many  noted  workers  in 

the  field,  it  has  become?  possible  to  pose  specific  problems  in 

this  srea  which  was,  however,  not  the  caso  over  twenty  five 

years  apo.  This  survey  succinctly  tells  that  psychological 

concepts  do  not,  develop  in  a  vacuum  for  children  live  in 

environmen t s 5  physical,  mental  an*  sncial.  Thny  learn  formally, 

informally;  and  eaually  possess  personal  knnwlndpe  about  men  and 

matters.  How  is  then  their  thinkinp  peneralized  at^various  ape 

levels  in  apparently  different  psychological  constructs’  is 

a  very  basic  question  yet  in  search  of  satisfactory  answer.  Like 

the  proverbial  five  blind  men,  the  whole  elephant  has  to 
ed 

reconstruct/ bit  by  bit  apain  and  Spain.  Our  miserable 
failure  on  this  front  has  deprived  us  of  any  worth-while 
psycholopical  structure  for  any  one  of  the  school  subjects,  at 
least,  in  this  country(l48),  Several  specific  studies  are 
needed  whose  answers  over  the  years  are  bound  to  illumine  the 
very  basie  of  the  likely  emerpinp  productive  frama  of  reference. 

1 

The  solutions  to  these  problems  may  not  be  very  far  off,  yet 
they  also,  at  the  same  time,  coUally  lie  currently  beyond  tbe 
nose.  To  conclude  on  an  optimistic  note,  e/forts  in  this 
enterprise  are  poinp  to  he  morp  successful  than  in  the  past. 

At  the  Same  time,  it  is  also  equally  stressed  that  the  whole 
field  of  human  thinkinp  which  is  ag  vast  as  humanity  itself 
throws  up  auite  a  few  fundamental  problems  which  arp  yet  to  be 
investipated  even  partially  before  we  can  fully  understand  the 
hasidf  assumptions  underlyinp  human  thoupht  processes,  "n*  the 
latter,  in  turn,  are  also  open  to  continual  scrutiny. 
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